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SPACE SHUTTLE ORBITER TEST FLIGHT SERIES T O  BEGIN 

The Space S h u t t l e  o r b i t e r  w i l l  f l y  t h i s  year  fol lowing 

a series of t e s t  t a x i  runs  and c a p t i v e  f l i g h t  tests whi l e  

s t i l l  a t t a c h e d  t o  i t s  carr ier  a i r p l a n e .  I n  February,  a 

year-long series of low a l t i t u d e  f l i g h t s  t o  v e r i f y  t h e  

aerodynamic and f l i g h t  con t ro l  c h a r a c t e r i s t i c s  of  the f i r s t  

S h u t t l e  O r b i t e r  w i l l  t a k e  p l a c e  a t  NASA's Dryden F l i g h t  

Research C e n t e r ,  Edwards, C a l i f .  

-more- Mailed: 
February 4 ,  1 9 7 7  

t w o  so l id  rocke t  b o o s t e r s  and an e x t e r n a l  f u e l  tank which 

feeds t h e  O r b i t e r ' s  t h r e e  engines .  
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These O r b i t e r  t e s t  f l i g h t s ,  t h e  Approach anc? Landing 

T e s t s  (ALT) , arc! under the management of ?TASA's Johnson 

Space Center ,  Houston, Tex.,  and a r e  being conducted a t  

Dryden Center  and t h e  A i r  Force F l i g h t  T e s t  Cen te r  (AFFTC) 

l o c a t e d  a t  Edwards A i r  Force Ease, C a l i f .  This t e s t  s i t e  

has  s e v e r a l  d i s t i n c t  advantages inc lud ing  a 4,570-meter 

(15,000-foot) long by 90-rn (300-f t . )  wide paved runway, i n  

a d d i t i o n  t o  lakebed runways which are extremely long and 

wide , 

ALT i s  a series of f l i g h t s  w i th  a modif ied Eoeing 747  

S h u t t l e  Carrier A i r c r a f t  (SCA) s e r v i n g  as a f e r r v  a i r c r a f t  

and a i r b o r n e  launch p l a t f o r m  f o r  t h e  67,509-kilogram (75- 

t o n )  O r b i t e r ,  named t h e  E n t e r p r i s e ,  The tests begin wi th  

several t a x i  tests of t h e  SCA, w i th  t h e  O r b i t e r  a top ,  f o l -  

l o w e d  c l o s e l y  by a series of s i x  i n e r t  captive f l i g h t s  

w i th  t h e  jumbo j e t  c a r r y i n g  t h e  unmanned O r b i t e r  t o  a l t i -  

t u d e s  of 7 , 6 2 0  m ( 2 5 , 0 0 0  ft .).  

The unmanned O r b i t e r  c a p t i v e  f l i g h t s  are t o  ver i fy  " 

performance of t h e  two v e h i c l e s  i n  mated f l i g h t .  They w i l l  

be fol lowed by f ive  c a p t i v e  active f l i g h t s  i n  which t h e  

O r b i t e r  systems w i l l  be powered up and t h e  E n t e r p r i s e  w i l l  

be manned by t w o  NASA as t ronau t s .  

- m o r e -  
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These act ive f l i g h t s  are designed t o  v e r i f y  crew 

procedures  and systems ope ra t ions .  Actual  r e l e a s e  of t h e  

O r b i t e r  from t h e  SCA f i r s t  occu r s  i n  a subsequent series 

o f  f l i g h t s .  
, +  

Up t o  e i g h t  free f l i g h t s  are scheduled wi th  t h e  

SCA Serving a s  t h e  a i r b o r n e  p l a t fo rm from which t h e  O r b i t e r  

w i l l  be launched. These f l i g h t s ,  w i t h  NASA a s t r o n a u t s  a t  

t h e  c o n t r o l s  of t h e  unpowered O r b i t e r ,  a r e  designed t o  

v e r i f y  t h e  O r b i t e r ' s  subsonic  a i r w o r t h i n e s s ,  i n t e g r a t e d  

systems o p e r a t i o n s  and p i lo t -guided  and automatic  approach 

and landing  c a p a b i l i t i e s .  

The O r b i t e r ,  workhorse of  t h e  Space S h u t t l e  program, 

i s  designed t o  be used a minimum of  1 0 0  t i m e s .  I t  i s  a s  

b i g  as a commercial j e t l i n e r  ( D C - 9 ) ;  i t s  empty weight i s  

6 8 , 0 0 0  kg ( 1 5 0 , 0 0 0  lb.); it i s  3 7 , 2  m ( 1 2 2  f t . )  i n  l eng th  

and it has a wingspan of  23 .8  m (78  f t . ) .  The O r b i t e r  i s  

t o  be launched i n t o  low Ear th  o r b i t  e a r l y  i n  1 9 7 9 ,  wi th  

i t s  t h r e e  main engines  be ing  augmented by a p a i r  of s o l i d  

rocket boos ters .  

The Space S h u t t l e  i s  composed o f  t h e  O r b i t e r ,  t h e  

t w o  s o l i d  rocke t  b o o s t e r s  and an e x t e r n a l  f u e l  tank which 

feeds the O r b i t e r ' s  t h r e e  engines .  

-more- 
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The O r b i t e r  i s  a t t a c h e d  t o  t h e  back of t h e  f u e l  tank 

and t h e  s o l i d  b o o s t e r s  are a t t a c h e d  t o  each s i d e  of t h e  

e x t e r n a l  tank .  The s o l i d  b o o s t e r s  w i l l  be recovered,  re- 

fu rb i shed  and reused.  The e x t e r n a l  tank  w i l l  be j e t t i s o n e d ,  

b u t  n o t  recovered. 

E n t e r p r i s e ,  t h e  f i r s t  Orbi ter  ( 1 0 1 )  be used i n  t h e  

Dryden f l i g h t  t e s t  program, i s  t h e  f i r s t  development a r t i c l e  

o f  t h e  S h u t t l e  program t o  come o f f  t h e  assembly l i n e .  Under 

c o n s t r u c t i o n  s i n c e  June 1 9 ,  1 9 7 4 ,  t h e  E n t e r p r i s e ' s  main 

p a r t s  c o m e  from numerous aerospace c o n t r a c t o r s  throughout  

t h e  count ry .  

ca t ed  by t h e  prime c o n t r a c t o r ,  Rockwell I n t e r n a t i o n a l ' s  

Space Div i s ion ,  Downey, C a l i f . ;  t h e  mid-fuselage (cargo 

bay) by General Dynamics, San Diego, C a l i f . ;  wings by t h e  

Grumman Aerospace Corp. of Bethpage, N . Y . ;  and i t s  t a i l  

assembly by t h e  F a i r c h i l d  Republic C o . ,  Fara ingdale ,  N.Y. 

The c r e w  module and a f t  fu se l age  w e r e  f a b r i -  

The O r b i t e r ' s  t h r e e  main eng ines ,  each of which provide  

2 . 1  m i l l i o n  newtons ( 4 7 0 , 0 0 0  11-.) of t h r u s t  a t  launch,  are 

be ing  b u i l t  by t h e  Rocketdyne Div i s ion ,  Rockwell I n t e r -  

n a t i o n a l ,  Canoga Park,  C a l i f .  

- m o r e -  
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Enterprise was transferred from the Rockwell Inter- 

national assembly plant at Palmdale, Calif., to the Dryden 

Center Jan. 31. At completion of ALTIthis first Orbiter 

will be ferried atop the SCA to NASA's Marshall Space Flight 

Center, Huntsville, Ala., where it will undergo extensive 

ground vibration tests. Subsequent to these tests it will 

return to the Rockwell facility at Palmdale and prepare 

for orbital flight sometime in the early 1980s. 

The second Orbiter (102) , currently under construc- 
tion, will be the first vehicle to be used in the Shuttle 

Orbital Flight Test (OFT) program which is scheduled to 

begin in mid-1979. Six OFT flights are planned to demon- 

strate the Orbiter's capabilities in Earth orbit before 

the start of the Shuttle operational flights which are 

scheduled to begin in 1980. 

(END OF GENERAL RELEASE. BACKGROUND INFORMATION FOLLOWS.) 

. 
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SPACE TRANSPORTATION SYSTEM 

The Space Transpor t a t ion  System of the  nex t  decade 
w i l l  c o n s i s t  of t h e  Space S h u t t l e ,  Spacelab and upper s t a g e s  
t o  p r o p e l  payloads beyond the c a p a b i l i t y  of t h e  S h u t t l e  t o  
synchronous o r b i t  and t o  t h e  p l a n e t s .  

With t h e  Space S h u t t l e ,  the r a t h e r  l a r g e  s t a b l e  of 
launch v e h i c l e s  t h a t  w e  use today -- both  c i v i l i a n  and 
m i l i t a r y  -- w i l l  be g r e a t l y  reduced. The S h u t t l e  w i l l  be 
used t o  p l a c e  almost a l l  our  s a t e l l i t e s  i n t o  o r b i t  and, 
m o r e  impor t an t ly ,  it w i l l  have the  c a p a b i l i t y  t o  r e t r i e v e  
mal func t ioning  sa te l l i t es  and r e p a i r  t h e m  i n  o r b i t  o r  r e t u r n  
them t o  Earth.  Th i s  c a p a b i l i t y  assumes p a r t i c u l a r  impor- 
t a n c e  w i t h  t he  p r e d i c t e d  growing f u t u r e  requirements  for 
a d d i t i o n a l  weather, Ear th  r e sources ,  communication and navi-  
g a t i o n a l  sa te l l i tes .  No longe r  w i l l  it be necessary  t o  
w r i t e  o f f  a mul t i -mi l l i on -do l l a r  sa te l l i t e  due t o  a m a l -  
f u n c t i o n  fo l lowing  launch. 

The Space S h u t t l e  w i l l  be capabable of c a r r y i n g  t h e  
Spacelab i n t o  o r b i t .  Spacelab,  c a r r i e d  i n  the S h u t t l e  cargo 
bay, p rov ides  a s h i r t s l e e v e ,  p r e s s u r i z e d  environment f o r  
s c i e n t i f i c  and t e c h n i c a l  i n v e s t i g a t o r s  t o  work i n  space.  
A i r locks  and a p a l l e t  e x t e r n a l  t o  t h e  p r e s s u r i z e d  a r e a  w i l l  
be a v a i l a b l e  f o r  experiments  t h a t  r e q u i r e  d i r e c t  access t o  
t h e  space environment. 

For l u n a r  and p l a n e t a r y  miss ions ,  t h e  S h u t t l e  w i l l  
be capable  of c a r r y i n g  upper s t a g e s  i n t o  Ea r th  o r b i t  which 
w i l l  p rope l  probes and satel l i tes  i n t o  o u t e r  space. These 
upper s t a g e s  w i l l  also be used t o  p l a c e  s a t e l l i t e s  i n t o  
h igh  geosynchronous orbits.  

APPROACH AND LANDING TESTS 

The O r b i t e r  Approach and Landing T e s t s  program is  t o  
v e r i f y  subsonic  a i r w o r t h i n e s s ,  p i lo t -gu ided  and automatic  
landing  c a p a b i l i t i e s  of t h e  O r b i t e r .  These tests, which 
w i l l  be conducted a t  NASA's  Dryden F l i g h t  Research C e n t e r ,  
Edwards A i r  Force Base, C a l i f . ,  w i l l  begin i n  February 1977,  
w i t h  a series of  unmanned and manned f l i g h t s  mated on t o p  of 
a modified 747 j e t l i n e r ,  t h e  S h u t t l e  Carrier A i r c r a f t  ( S C A ) .  
(See ALT schedule . )  

-more- 
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The f i r s t  tests c a l l  f o r  t h e  1 0 1  v e h i c l e  t o  be p laced  
on t o p  of t h e  SCA f o r  a number of t a x i  runs  on t h e  runway 
a t  E d w a r d s .  The t a x i  tests w i l l  be followed by s i x  c a p t i v e  
f l i g h t s  where t h e  unmanned O r b i t e r  w i l l  be c a r r i e d  t o  an 
a l t i t u d e  of  approximately 7 , 6 0 0  m (25,000 f t . )  by t h e  SCA, 
b u t  n o t  r e l eased .  

These unmanned c a p t i v e  f l i g h t s  w i l l  be followed by 
a series of  c a p t i v e  f l i g h t s  w i t h  t h e  ALT c r e w  aboard t h e  
Orbi ter .  These tests are designed t o  v e r i f y  most of t h e  
Orbi te r ' s  systems and c r e w  procedures  a s  w e l l  a s  provide  
s o m e  v e r i f i c a t i o n  o f  O r b i t e r  dynamics and c o n t r o l l a b i l i t y .  

A series of manned f r e e  f l i g h t s  w i l l  be conducted 
beginning i n  J u l y  1977.  The O r b i t e r  w i l l  be c a r r i e d  a l o f t ,  
released from t h e  747 carrier and flown t o  an unpowered 
landing four  t o  f i v e  minutes l a t e r  on a d ry  lake bed land- 
i n g  s t r i p  a t  Edwards. The SCA, s p e c i f i c a l l y  r o d i f i e d  f o r  
t h e s e  t es t  f l i g h t s ,  will c a r r y  t h e  O r b i t e r  t o  an a l t i t u d e  
of  about  8,500 m (28,000 f t . ) .  All d a t e s ,  f l i g h t  p r o f i l e s ,  
f l i g h t  t i m e s  and procedures  are s u b j e c t  t o  change as t h e  
program progresses .  

Taxi T e s t  

Edwards AFB. All t a x i  tests w i l l  be scheduled e a r l y  i n  t h e  
morning t o  minimize problems a s s o c i a t e d  wi th  h e a t  build-up 
i n  t h e  tires and brake system. 

The t a x i  tests w i l l  be conducted on Runway 04-22 a t  

The f i r s t  run of t h e  mated c o n f i g u r a t i o n  (Orb i t e r /  
S h u t t l e  Carrier A i r c r a f t )  s t a r t s  a t  t h e  end of t h e  runway 
wi th  t h e  v e h i c l e  t r a v e l i n g  southwest t o  n o r t h e a s t .  The 
tes t  w i l l  be te rmina ted  when the a i r p l a n e  reaches  a speed 
of  75 knots .  A f t e r  an i n s p e c t i o n  of  t h e  t i res  and b rakes ,  
t h e  second test  w i l l  beg in  w i t h  t h e  a i r p l a n e  t r a v e l i n g  up 
t o  a speed o f  1 2 0  kno t s ,  when normal b r a k i n s  w i l l  be appl ied .  

The f i n a l  run w i l l  be performed a t  a maximum speed 
of 135 knots .  Thrus t  reversers, i n  a d d i t i o n  t o  normal 
b rak ing  and speed b rakes ,  w i l l  be app l i ed .  

Capt ive I n e r t  F l i g h t s  

S i x  f l i g h t s  w i t h  an unmanned i n e r t  O r b i t e r  are planned. 
These tests are concerned wi th  v e r i f y i n g  performance, sta- 
b i l i t y  and c o n t r o l ,  f l u t t e r  margin and b u f f e t  c h a r a c t e r i s -  
t i c s  of  t h e  mated c o n f i g u r a t i o n  i n  f l i g h t  p a t t e r n s  s imi l a r  
t o  t h e  manned O r b i t e r  f r e e  f l i g h t s  and t o  i n s u r e  s a f e  opera- 
tion of t h e  combined v e h i c l e  conf igu ra t ion .  

-more -  
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The combined weight of the two vehicles, dependent 
upon flight requirements, will vary frov about 265 ,350  1:g 
( 5 8 5 , 0 0 0  lb.) to about 285,770 kg ( 6 3 0 , 0 0 9  l b . ) .  The inert 
Orbiter will weigh 68,000 kg (150,000 l b . ) .  

Flights and primary objectives are as follows: 

Flight 1 - Obtain evaluation of low speed performance 
and handling qualities. 

Flight 2 - Interim evaluation of stability and control 
characteristics and completion of airspeed 
systems calibration. 

Flight 3 - Complete basic flutter and stability 
testing, and explore minimum flying 
speed for heavy and light gross weight 
conditions at several 747 flap settings. 

Flight 4 - Investigation of marcjinal operational 
characteristics and simulated engine- 
out conditions. 

Flight 5 - These two flights will be similar, for 
and 6 the most part, with primary purpose of 

evaluating the performance and procedures 
associated with the launch attempt of 
the Orbiter from the 747. Waximum alti- 
tude and speed will be 7,620 m (25,000 
ft.), and 5 0 9  km/hr (275 knots). 

Captive Active Orbiter (Manned Testing) 

Astronaut crews will be aboard the Orbiter durinu the 
six active captive flights which are designed to determine 
the optimum separation profile based on inert test results, 
refine and finalize Orbiter and SCA crew procedures and 
evaluate Orbiter integrated systems operations. Five of 
the flights will be with the Orbiter tailcone attached and 
the sixth with the tailcone off. The tailcone is an aero- 
dynamic fairing to reduce buffeting on the 747 tail surfaces. 
Its use permits higher altitudes. It will be used on all 
747-Orbiter ferry flights. 

-more- 
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T h e  c a p t i v e  ac t ive  f l i g h t s  and their  primary 
o b j e c t i v e s  are: 

F l i g h t  1 - The f i r s t  manned O r b i t e r  mated tes t  w i l l  
go t o  an a l t i t u d e  of 7,225 m ( 2 3 , 7 0 0  f t . )  and f l v  t h r e e  
t i m e s  around t h e  " r a c e t r a c k "  course  ( approx ina te ly  67 by 
2 4  km (40 hy 1 4  m i . ) .  
o p e r a t i o n a l  checks and systems o p e r a t i o n s .  
f l i g h t ,  l o w  speed 435 km/hr (235 k t s )  and h igh  speed 480 
km/hr ( 2 6 0  k t s )  f l u t t e r  checks w i l l  he performed t o  evalu-  
a te  O r b i t e r  s t r u c t u r a l  dyn.amic response c h a r a c t e r i s t i c s .  
O n  t h e  inbound l e q  of t h e  t h i r d  c i r c u i t ,  around t h e  race-  
t r a c k ,  a pushover and s e p a r a t i o n  t r a j e c t o r y  w i l l  be flown 
a t  480 km/hr ( 2 6 0  k t s )  t o  col lect  s e p a r a t i m  performance d a t a .  

The O r b i t e r  c r e w  w i l l  perform normal 
During t h i s  

F l i g h t  2 - T h i s  flight is dedicated to the ver i f i -  
ca t ion  of t h e  s e p a r a t i o n  c o n d i t i o n s  and t o l e r a n c e s ,  as 
w e l l  a s  checks o f  t h e  O r b i t e r ' s  a v i o n i c s  systems and f u r -  
t h e r  procedures  development. A s  i n  t h e  f i r s t  f l i g h t ,  t h e  
747  w i l l  f l y  t h r e e  t i m e s  around t h e  r a c e t r a c k  t r a j e c t o r y .  
On t h e  inbound l e g  o f  t h e  second c i r c u i t  around t h e  race- 
t r a c k ,  a pushover and s e p a r a t i o n  t r a j e c t o r y  w i l l  be  flown 
a t  500 km/hr ( 2 7 0  k t s )  t o  collect  s e p a r a t i o n  performance 
d a t a .  During f i n a l  descen t ,  t h e  SCA/Orbiter mated conf ig-  
u r a t i o n  w i l l  f l y  through t h e  au to l and  t r a j e c t o r y .  

F l i g h t s  3-5 - The t h i r d ,  f o u r t h  and f i f t h  f l i g h t s  
are ded ica t ed  t o  f u r t h e r  ref inement  and demonstrat ion of 
s e p a r a t i o n  procedures  ( s h o r t  of a c t u a l  re lease) ,  s e p a r a t i o n  
a b o r t  t echniques ,  chase  a i r c r a f t  o p e r a t i o n s  and performances 
of a v i o n i c s  tests. 

A f t e r  t h e  f i f t h  manned c a p t i v e  f l i g h t  w i t h  t h e  t a i l -  
cone on, t h e  f i r s t  of  f i v e  f r e e  f l i g h t s  w i t h  t a i l c o n e  on 
are planned. These w i l l  be followed by t h e  s i x t h  manned 
c a p t i v e  f l i g h t  w i t h  t h e  t a i l c o n e  o f f .  

F l i g h t  6 - Purpose of t h i s  f l i g h t  i s  t o  demonstrate 
t h e  s e p a r a t i o n  performance and f l i g h t  wor th iness  o f  t h e  
O r b i t e r  and 747 i n  a t a i l c o n e  o f f  conf igu ra t ion .  O r b i t e r  
and 747 c r e w s  w i l l  go through t h e  p r e s e p a r a t i o n  procedures  
as w i l l  be performed i n  t h e  f r e e  f l i g h t  , s h o r t  of sepa ra t ion .  

Based on t h e  747 b u f f e t i n g  exper ience  w i t h  t h e  t a i l -  
cone off on f l i q h t  6 ,  a d e c i s i o n  w i l l  be  made whether t o  
proceed w i t h  t h e  s i x t h ,  seventh  and e i g h t h  f r e e  f l i g h t s  wi th  
t a i l c o n e  o f f .  

-more- 



-13- 

Free Flights - ALT 

A series of up to eight  f r e e  f l i g h t s  are scheduled 
to  fodlow t h e  manned c a p t i v e  f l i g h t s  a t  Dryden Center.  
The free f l i g h t s  are designed t o  v e r i f y  O r b i t e r  subsonic  
airworthiness, in t eg ra t ed .  system o p e r a t i o n s  and p i lo t -gu ided  
approach and landing  c a p a b i l i t y  and s a t i s f y i n g  p r e r e q u i s i t e s  
t o  automatic f l i g h t  c o n t r o l  and n a v i g a t i o n  mode. 
f i v e  f r e e  f l i g h t s  w i l l  be flown w5tih t a i l c o n e  on. 

The f i r s t  

The t a i l c o n e  on f l i g h t s  w i l l  g e n e r a l l y  fo l low t h i s  

The f l i g h t  p a t h  of  t h e  O r b i t e r  and 747 f o l l o w s  a race- 

p a t t e r n :  

t r a c k  p a t t e r n  with s e p a r a t i o n  occur r ing  when  the v e h i c l e s  
are about  1 3  km (8  m i . )  t o  t h e  r i g h t  and f l y i n g  p a r a l l e l  
t o  the l and ing  runway. From t h e  s e p a r a t i o n  p o b t ,  t h e  
O r b i t e r  w i l l  f l y  a U-shaped ground t r a c k  t o  runway. 

down t o  -6 degrees  and a c c e l e r a t e  t o  e s t a b l i s h  equilibrium 
g l i d e  c o n d i t i o n s  of 270 kno t s  e q u i v a l e n t  a i r  speed (KEAS) 
and -9.2 degrees  f l i g h t  pa th  angle .  
O r b i t e r  p i l o t  will i n i t i a t e  s e p a r a t i o n  by arming and f i r i n g  
a series of  exp los ive  b o l t s  a t  an a l t i t u d e  of about  6,700 m 
( 2 2 , 0 0 0  f t . )  above runway l e v e l .  

A t  s e p a r a t i o n ,  the O r b i t e r  p i l o t  will corn-and a pitch 
up maneuver which w i l l  provide a v e r t i c a l  s e p a r a t i o n  of more 
than  6 0  m ( 2 0 0  f t . )  i n  about  f i v e  seconds.  T h e  7 4 7  w i l l  
t u r n  l e f t  w h i l e  the O r b i t e r  t u r n s  r i g h t  t o  provide  horizon-  
t a l  s e p a r a t i o n .  The O r b i t e r  crew w i l l  then  perform a series 
of t es t  maneuvers t o  o b t a i n  d a t a  on t h e  O r b i t e r  aerodynamics, 
f l i g h t  c o n t r o l  and systems ope ra t ion .  
the O r b i t e r  w i l l  p i t c h  down, a c c e l e r a t e  t o  270  KEAS and then  
perform a p r a c t i c e  l and ing  ( a t  18 ,000  ft. a l t i t u d e ) ,  al low- 
ing  t h e  a i r s p e e d  t o  dec rease  t o  185 KEAS w h i l e  e v a l u a t i n g  
t h e  f l y i n g  q u a l i t i e s  of t h e  O r b i t e r .  

and, a t  t h e  same t i m e ,  i n i t i a t e  t h e  f i r s t  of two C 0-degree 
t u r n s  t o  the  l e f t  which w i l l  a l i g n  it w i t h  a lakebed runway. 

To perform t h e  s e p a r a t i o n  maneuver, the 747 will p i t c h  

A t  t h i s  p o i n t ,  the 

On t h e  f i r s t  f l i g h t  

The O r b i t e r  p i l o t  w i l l  then  p i t c h  down t o  a c c e l e r a t e  

A t  t h e  completion of t h e  second t u r n ,  t h e  O r b i t e r  i s  
a l i g n e d  wi th  t h e  runway a t  an a l t i t u d e  of l,98g m ( 6 , S O n  
f t . )  and about  3.4 km ( 9  m i . )  from t h e  touchdown p o i n t ,  
speed 270 KEAS, f l i g h t  p a t h  -9 degrees .  

-more- 
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F i r s t  f l a r e  ( p r e f l a r e )  s t a r t s  a t  an a l t i t u d e  of  370 m 
( 9 0 0  f t . ) ,  and t r a n s f e r s  t o  t h e  O r b i t e r  from t h e  -9  degree 
g l i d e  s l o p e  t o  a -1.5 degree g l i d e  s lope .  The landing  gear  
i s  de?loyed s h o r t l y  a f t e rward ,  a t  about  1 0 5  m (350 f t . )  a l t i -  
t ude  and t h e  landing  f l a r e  ( f i n a l  f l a r e )  i s  i n i t i a t e d  a t  
s l i g h t l y  less than 30 m (100 f t . )  a l t i t u d e .  The f i n a l  f l a r e  
e s t a b l i s h e s  a s ink  r a t e  of  approximately 3 f e e t  p e r  second 
which i s  he ld  t o  touchdown. Touchdown a i r s p e e d  i s  about 18n 
KEAS and e l apsed  t i m e  from s e p a r a t i o n  t o  touchdown i s  about  
5 minutes ,  1 5  seconds. 

Because of t h e  inc reased  d rag  when t h e  s t reaml ined  
O r b i t e r  t a i l c o n e  i s  removed, t h e  m a x i m u m  a l t i t u d e  t h e  747 
can achieve  and t h e  d i s t a n c e  t h e  O r b i t e r  can g l i d e  a f t e r  
r e l e a s e ,  a r e  reduced. Thus, for t a i l c o n e  o f f  f l i g h t s ,  t h e  
O r b i t e r  w i l l  be launched a t  an a l t i t u d e  of  5 , 4 P n  t o  5,6r)n m 
( 1 7 , 7 0 0  t o  1 8 , 3 0 0  f t . )  above runway level. and 19.3 k m  (12 

m i . )  from t h e  end of t h e  runway. Launch and s e p a r a t i o n  pro- 
cedures  w i l l  be t h e  s a m e  a s  f o r  t h e  t a i l c o n e  on f l i g h t s ,  b u t  
t h e  O r b i t e r  w i l l  f l y  a " s t r a i g h t  i n "  approach t o  t h e  runway 
i n s t e a d  of t h e  U-shaped ground t r a c k  flown w i t h  t a i l c o n e  on. 

Approach speed w i l l  be 290  KEAS, f l i g h t  p a t h  - 2 4  degrees  
and p r e f l a r e  w i l l  s t a r t  a t  an a l t i t u d e  of 6 0 0  m ( 2 , 0 0 0  ft.). 
Landing g e a r  deployment, f i n a l  f l a r e  and landing  w i l l  be 
s imilar  t o  t a i l c o n e  on f l i q h t s .  F l i g h t  t i m e  from r e l e a s e  
t o  landing  w i l l  be t w o  and a h a l f  minutes o r  less. 

F 

-more- 
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FIZEE FLIGHT ?LAN 

F l i g h t  Conf igura t ion  Desc r ip t ion  Major Ob jec t ives  

1 Tai lcone  on Practice f l a r e  a t  Manual landing  

180 degree t u r n  Gent le  brak ing  
Lake bed l and ing  Nose wheel s t e e r i n g  

a 1 ti ti1d.e Handling q u a l i t i e s  

2 Ta i lcone  on T e s t  i n p u t s  a t  T e s t  i n p u t s  f o r  
300 k t s  h igh  speed, l o w  

1.8g t u r n  speed and wi th  
T e s t  i npu t s  a t  speed brake 

45-degree speed N o s e  wheel s t e e r i n g  

Lake’ bed l and ing  

200  k t s  Turn maneuverabi l i ty  

brake w i t h  i n p u t s  

3 

4 

5 

Tai lcone  on 

Tai lcone  on 

Tai lcone on 

T e s t  i n p u t s  a t  T e s t  i n p u t s  f o r  
300  k t s  h igh  speed, low 

1.8g t u r n  speed and wi th  
T e s t  i n p u t s  a t  speed brake 

200  k t s  Turn maneuverabi l i ty  
35-degree speed N o s e  wheel s t e e r i n g  
brake w i t h  i n p u t s  

Lake bed l and ing  

FCS* mode switchinq Ver i fy  FCS modes 
Manual d i r e c t  FCS and swi tch ing  
180-degree t u r n  Auto guidance 
Auto FCS S t e e r i n g  wi th  d i f -  
Closed loop a u t o  f e r e n t i a l  braking 

guidance t o  above 
pref  l a re  al-t i tud.e 

Lake bed landing  

180-degree s i d e  Concrete l and ing  
approach t o  Braking on paved 
conc re t e  landing  s u r f  ace  

4 5  degree speed Autoland i n f o r -  
brake mation 

Before commitment t o  t h e  s i x t h  f r e e  f l i g h t ,  a high- 
speed t a i l cone -o f f  t a x i  t es t  w i l l  be performed.. If 
t h i s  i s  s a t i s f a c t o r y ,  t h e  s i x t h  c a p t i v e  manned t a i l -  
cone o f f  f l i g h t  w i l l  be performed. Rased on t h e  
b u f f e t i n g  exper ienced ,  a d e c i s i o n  w i l l  be made t o  
proceed wi th  t h e  s i x t h ,  seventh  and e i g h t h  f r e e  
f l i g h t s  w i th  ta i lcone  o f f .  

* FCS - F l i g h t  C o n t r o l  Subsystem 

- m o r e -  
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Flight Configuration De script i on Major Objectives 

6 Tailcone off Practice flare at Manual landing 
altitude Handling qualities 

7 Tailcone off Auto FCS Auto guidance 
450degree speed Speed brake 
brake modulation 

Closed loop auto 
guidance to above 
preflare altitude 

Speed brake retraction 
Lake bed landing 

8 Tailcone off Closed loop auto Auto guidance 
guidance and speed Auto 1andin.g 
brake modulation 
to touchdawn 

Lake bed landing 

-more- 
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ALT FREE FLIGHT 2 d 

25- 
ACTION 

1 .  

ITEM TIME ALT (AGL) KE&S a 0 

1 0:Ml 22100  260 10 .5  SEP; 6 = 2"/SEC, 3 SEC; 
6 = 0. 2 SEC 

3 0 :33  18200  2 9 5 ,  5 -10 6 = 2'/SEC TO O = -3" TO HOLD 
AS = 3 0 0  

4 0:35 17600  300 5 -3 PTIS;  STICK INPUTS (TOTAL 35 SEC) 

5 1 : l O  JmQ 300 5 .  -3.- - b = l P / S E E - W  D = 3; ROLL LEFT 53"; 
HOLD N, = 1.89 ( a  < 13 " )  TURN TO 

$ = 220"  ~ 

6 1 :50 12400  2 3 0  9 10 0 = 0; 6 = -1"/SEC TO 0 2 HOLD 

7, ?:05 12200  200  9 2 PTIS;  STICK INPUTS ( 3 5  SEC) 

AS = 2 0 0  

a 2:40 1 0 3 0 0  200  . 9 2 ROLL LEFT + = 30" ;  b = -1"/SEC 
TQ o = -9" TURN TO $ 175"  

9 3 :28  5500  2 6 0  5 -9 6 = l " /SEC TO o = -7'; SB = 50% 
HOLD AS = 270; STICK INPUTS (15  SEC' 

10 4:08 2000 I 270  5 -7 S 8 4 D  

11  4:20 9 0 0  2 7 0  5 -7  I N I T I A T E  PREFLARE 

12  4:35 

1 3  4:55 

1 4  5 : l O  0 9 0  -- 
1 5  5:25 0 60  -- 

3 5 0  250  6 4 AT AS = 250, OEPLOY GEAR 

0 175  1 1  1 1  T.O. AS < 220;  h < 1 0  fps 

-- AT AS = 90, ENGAGE NWS 

-- LOW TO MODERATE BRAKING AS REQUIRED 
W E N  AS < 6 0  - 

hLT UCLl 
alOoOI 

1.86'TURN 

I-  . 

... . 

WT = 150,000 
C G  = 64.470 (1070.84) 

3 - 

- 7  

-2 .5 
N . M I .  

I 
K 
L' 
I 
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1 0:bb til@ 260 16 

9 3:14 r(00 MO S 4 b 1' SIC TO o -7'; OB n Ibr MOLD 
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ALT FREE FLIGHT 5 

1 

SEC. BRAKE HARD 5 SEC 
1 BRAKE HARD 5 SEC 

I 
ALT (AGL) 

(X1000) 

\ 
5 c  \ 



_ALT FREE FLIGHT 6 
I T E M  T I M E  A L T  (AGL) KEAS (1 . 5 ACT I ON 

17200 260 10 .5 SEP; ' = 2" /SEC,  3 SEC;  I 1 0:oo 
. = 0.  2 SEC 

6.5 ROLL RIGHT ; = 20"; ' = -2" /SEC 
= -5 "  ROLL = 0; CONTINUE 

2 0:05 17000 244 8 

AT= -2" /SEC TO = - 2 2 -  

AT AS = 255 I N I T I A T E  PRACTICE 
FLARE = 2" /SEC,  CONTINUE 
FLARE TO HOLD h = 0; A S  = 185 

255 5 -22 3 0:23 14300 I 
185 11 11 AT AS = 185; ' = -2" /SEC TO 

= - 2 2 "  
4 0:55 12200 

A T  A S  = 285 ' = l " / S E C  TO 
= -17" TO HOLD AS 290 

5 1:40 4600 285 4 - 2 2  

I N I T I A T E  PREFLARE 2"/SEC 

AT AS = 250 DEPLOY GEAR 

6 1:52 2000 290 4 -17 

7 2:07 350 250 6 3 

8 2 : 2 7  0 

9 2 : 3 0  0 160 -- 

175 11 11 T . D .  AS 220; h 10 fps 

-- BRAKE AS REQUIRED 

ALT (AGL) 
o(1000) 

2 5  r 

SEP 

PRACTICE 
F L A R E  

PRACTICE 
I '\- F L A R E  a EAFB 

U S  - 58 GI ENT 

<. . .\ 
:, ' '. A .  

Vb'T 
C G  

-10 4 N.hll. I I  
150,000 
65" (1076 7 )  
e TAILCONE * O F F  

I 
:3 
4 
I 

0 1 2 3 
TIME (MINI 



t . .  

I .- -- 

U1000) 
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ALT FREE FLIGHT 8 
I ITEM TIME ALT (AGL) KEAS a 0 ACTION I 

260 10 .5  SEP; b = Z"/SEC, 3  SEC; I 1 0:oo 1 7 2 0 0  
6 = 0, 2 SEC 

us - 58 

2 0 :05  17000 250 7 6.5 ROLL RIGHT @ = 20";  6 = -2"/SEC 
AT O -5" ROLL 0 = 0; CONTINUE 
6 = -2O/SEC TO 0 = -22" 

3 0:lO 15500 238 5 -22 6 = 0; ACCELERATE TO 290, FLY 
GUIDANCE ERROR NEEDLES TO L I N E  
UP ON LOCALIZER ( +  = 175) AND 
GLIDESLOPE (0 = - 2 0 . 5 )  

I 1 4  0 : 3 8  10400 290 4 -20.5 FLY GUIDANCE ERROR NEEDLES AND 
SB BRAKE COMMANDS ~ 3 5 %  

5 0 : 4 4  9 0 0 0  290 4 -20 .4  WHEN THE GUIDANCE NEEDLES ARE 
CENTERED, ENGAGE AUTO FCS 
(WHICH INCLUDES AUTO SB) 

4 
0 
Y 
0 
I 

6 1 :00 5 300 290 4 -20.4 CHANGE FCS TO CSS AND BACK TO 
AUTO (SET MAN SB TO CMDEO PRIOR 
TO SWITCHING FCS MODES) 

7 1 : l O  31 00 290 4 -20 .4  MONITOR AUTO SB RETRACTION 

8  1 : 1 5  2000 290 4 -20 .4  MONITOR PREFLARE 

9  1:30 500 250 6 3 DEPLOY GEAR ON GEAR DEPLOY L I T E  
OR 250 KEAS 

10 1 : 5 2  0 175 11 11 MONITOR TD 

11 1 :55  0 160 -- -- BRAKE AS REQUIRE0 

S B E  35% 
e EAFB 

VO R 

\ 

/ 

I' 
I 

I 

/ I  \ 
\ 
\ 
I \ M Y  

I / 

25 r 
WT = 150,000 
CG = 65% (1076.7) 

ALT (AGLI 
o(1000) 

0 1 2 3 
TIME (MINI 



SHUTTLE ORBITER/747 APPROACH 
AND LANDING TEST SEPARATION 
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APPROACH AND L A N D I N G  TEST TIMELINE 

O r b i t e r  
Dryden 

Vehicle  ( O V - 1 0 1 )  over land  t o  
Cen te r  

Taxi runs  and begFn c a p t i v e  i n e r t  
f l i g h t s  ( 6 )  

Begin c a p t i v e  active f l i g h t s  (manned 
O r b i t e r )  ( 5 )  

Begin manned f r e e  f l i g h t s  (up t o  

Conclude f e r r y  f l i g h t  phase ( 3 )  

Fer ry  f l i g h t  t o  Marshal l  Center ,  

8 )  ’ 

Ala. 

January 

February 

May 19?7 

1 9 7 7  

1 9 7 7  

J u l v  I 9 7 7  

March 197P 

March 1 3 7 8  

-more- 
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GROUND VIBRATION TESTS 

O r b i t e r  1 0 1  w i l l  be f e r r i e d  from Dryden F l i g h t  Research 
C e n t e r ,  C a l i f . , t o  t h e  Marshal l  Soace F l i q h t  C e n t e r ,  
H u n t s v i l l e ,  A l a . ,  f o r  ground v i b r a t i o n  tests i n  March 1 9 7 8 .  

I t  w i l l  be mated i n  t h e  Dynamic T e s t  F a c i l i t y  a t  
Marshal l  t o  t h e  46-m (154-f t . )  t a l l  e x t e r n a l  tank and s o l i d  
b o o s t e r s ,  a s  it would f o r  a c t u a l  launch. The t a n k  i n  
f l i g h t  w i l l  c a r r y  t h e  675,000 kg (1 .5  m i l l i o n  lb.) of 
l i q u i d  hydrogen and l i q u i d  oxygen p r o p e l l a n t s  f o r  t h e  
O r b i t e r ' s  t h r e e  main engines .  The t w o  s o l i d  b o o s t e r s  
w i l l  be a t t a c h e d  t o  t h e  e x t e r n a l  tank .  This  56-m (184-ft.1- 
t a l l  v e h i c l e  w i l l  undergo l o w  l eve l  stress tests dur ing  t h e  
launch phase,  when a l l  t h e  S h u t t l e  engines  -- t h e  t h r e e  main 
engines  o f  t h e  O r b i t e r  and t h e  two s o l i d  boos t e r s  -- f i r e  
s imultaneously f u r n i s h i n g  30 m i l l i o n  newtons ( 6 . 8  m i l l i o n  l b . )  
of t h r u s t .  

The v i b r a t i o n  tests are designed t o  ga in  informat ion  
needed f o r  a n a l y s i s  o f  f l i g h t  c o n t r o l  s t a b i l i t y  and dynamic 
loads  du r ing  t h e  launch and f l i g h t  phases of  t h e  mission.  
The tests w i l l  be conducted i n  a modified t es t  s t a n d  i n  
which t h e  e n t i r e  I l l - m  ( 3 6 3 - f t . ) - t a l l  Apollo Sa tu rn  V 
underwent s i m i l a r  v i b r a t i o n  tes ts  i n  t h e  mid 1 9 6 0 s .  

- m o r e  - 
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ORBITER AND SYSTEMS O V - 1 0 1  

The E n t e r p r i s e ,  O r b i t e r  1 0 1 ,  i s  comparable i n  s i z e  and 
weight  t o  a modern t r a n s p o r t  a i r c r a f t .  I t s  l e n g t h  i s  3 7 . 2  m 
( 1 2 2  f t . ) ,  wing span 2 3 . 8  m ( 7 8  f t . ) ,  and weighs approximately 
6 8 , 0 0 0  kg ( 1 5 0 , 0 0 0  l b . ) .  

A l l  t h e  O r b i t e r  systems,  i n c l u d i n g  a v i o n i c s ,  communications, 
crew equipment environmental  c o n t r o l ,  e l e c t r i c a l  c o n t r o l  and 
power necessary  f o r  t h e  Approach and Landing T e s t  program ( A L T ) ,  
a re  aboard t h e  v e h i c l e ,  I t  l a c k s  t h e  t h r e e  main engines  
( t h r e e  dummy eng ines  are  i n s t a l l e d ) ,  t h e  r e a c t i o n  c o n t r o l  
system and t h e  o r b i t a l  maneuvering systems.  I n  a d d i t i o n ,  
s imula ted  t i l e s  are  used i n  p l a c e  of  t h e  thermal  p r o t e c t i o n  
system which w i l l  be used on t h e  o r b i t e r s  du r ing  E a r t h  
O r b i t a l  f l i g h t s .  

The aerodynamic c o n t r o l  s u r f a c e s  - t h e  body f l a p  a t  t h e  
a f t  end of t h e  O r b i t e r ,  t h e  wing e l evons  and t h e  rudder/speed 
b rake  - prov ide  t h e  c o n t r o l  of  t h e  O r b i t e r  du r ing  t h e  atmos- 
p h e r i c  p o r t i o n s  of  t h e  f l i g h t .  Landing speed of  t h e  O r b i t e r  
i s  approximately 185  kno t s  ( 3 4 3  km/hr.) ,which p a r a l l e l s  t h e  
performance o f  c u r r e n t  high-performance a i r c r a f t .  

The ma jo r i ty  o f  t h e  O r b i t e r  s t r u c t u r e  i s  o f  convent iona l  
aluminum c o n s t r u c t i o n ,  covered wi th  r e u s a b l e  s u r f a c e  i n s u l a t i o n .  

The O r b i t e r  c o n s i s t s  o f  t h e  forward f u s e l a g e ,  t h e  mid 
fuse l age ,  a f t  f u s e l a g e ,  wing and v e r t i c a l  t a i l  assembly. 
These major subassemblies  are mated and jo ined  t o  form t h e  
37.2 m ( 1 2 2  f t .1 - long  v e h i c l e .  

Forward Fuselage and C r e w  Module - The forward f u s e l a g e  
s t r u c t u r e  i s  convent iona l  a i r c r a f t  c o n s t r u c t i o n  o f  2 , 0 2 4  
aluminum a l l o y  s k i n / s t r i n g e r  p a n e l s ,  frames and bulkheads.  
The c r e w  module which has  a volume o f  6 1  cub ic  m e t e r s  
(2,150 c u b i c  f e e t )  has  t h r e e  l e v e l s  o r  s e c t i o n s  - f l i g h t  deck, 
t h e  mid-deck and lower s e c t i o n .  The crew module i s  welded 
c o n s t r u c t i o n  of  aluminum a l l o y  i n t e g r a l l y  machined pane l s  
and f l o a t s  f ree  w i t h i n  t h e  forward f u s e l a g e .  

F l i g h t  Deck - The f l i g h t  deck c o n s i s t s  o f  two f l i g h t  
s t a t i o n s ;  t h e  commander's s t a t i o n  which i s  l o c a t e d  on t h e  
p o r t  s i d e  and t h e  p i l o t ' s  s t a t i o n  l o c a t e d  on t h e  s t a r b o a r d  
s i d e  o f  t h e  O r b i t e r .  The d i s p l a y s  and c o n t r o l s  r e q u i r e d  f o r  
normal and emergency o p e r a t i o n s  fo r  a l l  f l i g h t s  phases  a re  
l o c a t e d  around t h e  two f l i g h t  s t a t i o n s .  The c o n t r o l s  a r e  
a r ranged  so t h a t  a s i n g l e  crewman o p e r a t i n g  from e i t h e r  
s t a t i o n  can l a n d  t h e  O r b i t e r .  

- more - 
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Two e j e c t i o n  seat  systems a r e  i n s t a l l e d  i n  t h e  f l i g h t  
s t a t i o n  .and are used f o r  c r e w  s e a t i n g  dur ing  normal  o p e r a t i o n s  
and f o r  emergency escape.  

Mid-Deck - The e lectr ic  and e l e c t r o n i c  c o n t r o l  equipment 
of t h e  O r b i t e r  are conta ined  i n  t h e  av ionic  bays of  t he  
mid-deck. N o r m a l  c r e w  i ng res s -eg res s  and emergency e g r e s s  
i s  provided by a 1.02-m-(40-inch) diameter  ha tch  loca ted  
on t h e  p o r t  s i d e  of t h e  mid-deck. I n  t h e  o p e r a t i o n a l  v e h i c l e s ,  
t h e  mid-deck c o n s t i t u t e s  t h e  l i v i n g  q u a r t e r s  of passengers  
and c r e w .  

L o w e r  Sec t ion  - The lower sec t ion  con ta ins  t h e  equipment 
bay which houses t h e  environmental  c o n t r o l  and l i f e  suppor t  
sys t em (ECLSS) necessary  t o  con t ro l  cabin  and av ion ic s  bay 
temperature ,  humidity and t o  d i s t r i b u t e  condi t ioned a i r  t o  
t h e  cab in .  

Mid Fuselage - The mid fuse l age ,  s i m i l a r  i n  c o n s t r u c t i o n  
t o  t h e  forward fuse l age ,  i s  a s e c t i o n  1 8 . 6  m ( 6 1  f t . )  which 
provides  t h e  suppor t  f o r  t h e  O r b i t e r  payloads.  Two payload 
bay doors  of g r a p h i t e  epoxy honeycomb c o n s t r u c t i o n  fit  a t o p  
t h e  mid f u s e l a g e  forming a cargo bay of  1 8 . 3  x 4.6. m 
( 6 0  f t .  x 15  f t . ) .  

Af t  Fuselaqe - The a f t  fu se l age  i s  approximately 5 . 4 9  m 
(18 ft .)  long,  6 . 7  m ( 2 2  f t . )  wide and 6 . 1  m ( 2 0  f t . )  h igh .  
The a f t  f u s e l a g e  suppor t s  and i n t e r f a c e s  wi th  t h e  removable 
OMS pods, t w o  wing s p a r s ,  v e r t i c a l  t a i l  assembly, body f l a p ,  
t w o  e x t e r n a l  tank a f t  a t tachments  t h e  t h r e e  main engines  
and t h r e e  avionics  bays. 

- more - 
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O R B I T E R  SYSTEMS 

Electrical, Environmental and Mechanical 

Three fuel cells will provide electrical power for the 
Enterprise, as for all subsequent vehicles. For ALT only, 
gaseous oxygen and hydrogen will replace cryogenics for the 
fuel supply. Sufficient quantities for oxygen and hydrogen 
will allow for 208 minutes of electrical power operation. 

The atmospheric revitalization system consists basically 
of the cabin fans and a special ram air vent system (just for 
ALT) for cabin air purification. The Orbiter's active thermal 
control system for ALT consists of a series of Freon loops 
which are cooled by an ammonia boiler supplied by six special 
add-on tanks located in the cargo bay. 

Three auxiliary power units (APU)  and hydraulics (HYD) 
units, essentially the same as those on subsequent vehicles, 
will provide hydraulic power for operation of the aerodynamic 
control surfaces (body flap, elevons, rudder/speed brake) and 
the landing gear. Sufficient fuel (hydrazine) for the power 
units and hydraulic cooling water will be carried aboard the 
vehicle to allow 129 minutes of system operation. 

Guidance, Navigation and Control (GNCC) 

Three inertial measurement units (IMUS ) are installed 
to provide output signals proportional to both vehicle 
attitude and velocity changes. Analog measurements of the 
angular rates about the vehicle pitch, roll and yaw axes 
will be furnished by three rate gyro assemblies (three per axis). 

Six body-mounted accelerometers-three for the normal axis 
and three for the lateral axis-will furnish analog measurements 
of the acceleration. 

Three microwave scanning beam landing systems (MSBLS) 
are aboard the ALT vehicle to provide elevation, azimuth and 
range data relative to ground based MSBLS systems for automatic 
landing. 

Other GN&C systems on the first Orbiter are: air data 
transducer, nose boom, tactical air navigation, radar altimeter, 
backup flight control system and five general purpose computers. 

- more - 
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Communications and Tracking Subsystems 

The communications and tracking system for the ALT 
Orbiter consists of a UHF voice communications subsystem, 
an Orbiter/Shuttle Carrier Aircraft (SCA) intercom, an 
S-band Frequency Modulation (FM) transmitter and antenna 
subsystem for downlinking Orbiter operational instrumentation 
(01) and Development Flight Instrumentation (DFI) and a C-band 
radar beacon and antenna subsystem. 

Crew Equipment - Orbiter 
The ALT crewmen aboard the Orbiter will wear standard 

low altitude flight clothing. The flight clothing consists 
of the basic suit, helmet, boots, and gloves. 

The helmet is a customized flying helmet which contains 
earphones, an earphone jack receptable, an adjustable sunshade- 
visor and two receivers for oxygen mask attachment. The 
flight suit is fabricated from Nomex material and contains 
pockets for pens, pencils, and other ancillary equipment. 

Shuttle Carrier Aircraft (SCA) 

The SCA, a Boeing 747, purchased by NASA in the summer 
of 1974, has been modified at the manufacturer's facilities 
in Everett, Wash. The 70.4-m-(231-ft.-) long aircraft has had 
the majority of its seats and passenger accommodations replaced 
by equipment and instruments required to support the Orbiter 
test flights. Structural modifications include addition of 
reinforcement frames and panels. Panels and stabilizer tip 
fins have been attached to the horizontal stabilizer. 

Support struts (two aft, one forward) have been added to 
the aircraft to hold the Orbiter. The Orbiter will be affixed 
to these points and, at the proper moment in flight, explosive 
bolts will release the Orbiter from the SCA. 

In addition to serving as the carrier aircraft for the 
approach and landing tests, the 747's primary purpose is to 
ferry the Orbiter from Dryden to the NASA Kennedy Space Center 
launch facilities in Florida. The SCA will also be used to 
ferry the Orbiter to launch facilities at Vandenberg Air 
Force Base, near Lompoc, Calif. 

- more - 
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In addition to the modifications necessary for the 
7 4 7  to serve as a carrier and ferry aircraft, an emergency 
escape system has been added to the former passenger jetliner. 

The modifications include a quick exit for fliqht crews 
and other personnel through a tunnel which has been installed 
directly behind and below the flight deck. This exit tunnel 
extends from the flight deck level to the bottom side of the 
747 .  The 81 centimeter (32-inch)-diameter tunnel has been 
equipped with an aerodynamic spoiler which will be extended 
below the aircraft to aid personnel in exiting beneath the 
airstream of the 747 .  Individual parachutes will be provided 
for all those aboard the 7 4 7 .  

Flight Control Operations 

Real time flight control functions will be performed by 
flight controllers located at Dryden Center for the captive 
inert flights and the Johnson Space Center, PKC-H for those 
flights in which the Orbiter is manned. 

Inert Flights - Dryden 
"NASA 1," the call sign of the control room at Dryden 

Flight Research Center, has been used for the fliqht control 
of such experimental aircraft as the X - l E ,  X-15, XB-70 and 
other flight research programs. It is the prime control room 
for the inert phase of ALT. 

The room is four separate areas; the dvnamic analysis 
room, the mission analysis room, the telemetrv processing 
room and the fliqht monitoring room. The first three rooms 
receive inflight d.ata that is necessary for the safe control 
of the flight. 

Two large radar plot boards are located in the fliqht 
monitoring room which trace the track of the SCA/Orbiter to 
aid the flight controller in guiding the SCA/Orbiter through- 
out the test maneuvers and to the launch point. 

The room is manned by a joint government/industry 
team of engineers. Communications hetween the flight crew 
and the room are restricted to the flight controller. 

-more- 
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Act ive  F l i g h t s  - MCC-H (Mission Control  Center - Houston) 

A l l  O r b i t e r  and 747 in s t rumen ta t ion  d a t a  w i l l  be 
recorded onboard t h e  r e s p e c t i v e  v e h i c l e s .  Other s e l e c t e d  
Orb i tF r  and 7 4 7  d a t a ,  i n c l u d i n g  s e l e c t e d  wideband d a t a ,  w i l l  
be t r a n s m i t t e d  t o  and recorded on t h e  ground. 

O r b i t e r  o p e r a t i o n a l  i n s t rumen ta t ion  and development 
f l i g h t  i n s t rumen ta t ion  and l i m i t e d  7 4 7  d a t a  w i l l  be s e n t  t o  
t h e  MCC-H a s  w e l l  a s  r e a l t i m e  ground r a d a r  d a t a  and vo ice  
communication ( O r b i t e r ,  747  and chase a i r c r a f t )  w i l l  be 
t r a n s m i t t e d  t o  MCC-H. 

The f l i g h t  c o n t r o l  t e a m  a t  J S C  i s  headed by t h e  ALT 
F l i g h t  Director who w i l l  d i r e c t  t h e  tes t  a c t i v i t i e s  t o  i n s u r e  
t h a t  t h e  f l i g h t  t e s t  i s  p rov id ing  t h e  b e s t  p o s s i b l e  r e t u r n s  
i n  r e l a t i o n  t o  t e s t  o b j e c t i v e s  and i s  be ing  accomplished 
c o n s i s t e n t  wi th  f l i g h t  s a f e t y .  

The MCC-H ALT f l i g h t  t e a m  c o n s i s t s  of  t h e  fo l lowing  
F l i g h t  T e s t  Engineers  (FTE) : 

EECOM - (E lec t r i ca l ,  Environmental and Mechanical) 
T h i s  FTE i s  r e s p o n s i b l e  f o r  o p e r a t i o n a l  knowledge, e v a l u a t i o n  
and monitor ing of  h y d r a u l i c  e l e c t r i c a l ,  environmental  and 
mechanical systems of  t h e  O r b i t e r .  H e  w i l l  be a s s i s t e d  by 
one a d d i t i o n a l  t e s t  eng inee r .  

0 - GNC - (Guidance, Navigat ion and Cont ro l )  The GNC 
FTE i s  r e s p o n s i b l e  f o r  guidance, nav iga t ion  and c o n t r o l  
systems of  t h e  O r b i t e r .  
a d d i t i o n a l  t es t  eng inee r s .  

The I N C O  t e s t  engineer  i s  r e s p o n s i b l e  f o r  t h e  O r b i t e r  i n s t r u -  
m e n t a t i o n  and communication and i n  a d d i t i o n  he i s  r e s p o n s i b l e  
f o r  handl ing  onboard and ground communication anomalies when 
they occur .  

0 F I D O  - The F l i g h t  Operat ions Engineer o r  F I D O  i s  
r e s p o n s i b l e  f o r  monitor ing t h e  t r a j e c t o r y  and onboard navi-  
g a t i o n  and guidance,  i nc lud ing  t h e  o p e r a t i o n  of  r e l a t e d  
sof tware .  

The GNC w i l l  be supported by t h r e e  

0 I N C O  - ( Ins t rumen ta t ion  and Communication) 

H e  w i l l  be a s s i s t e d  by one t es t  eng inee r .  

0 NETWORK - The network c o n t r o l l e r  i s  r e s p o n s i b l e  
fo r  t h e  o p e r a t i o n a l  d i r e c t i o n  and c o n t r o l  o f  t h e  S-band/L-band 
ground s t a t i o n  (Buckhorn) and t h e  MCC-H ground ins t rumen ta t ion  
systems and personnel .  

-more -  
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0 CAPCOM - (Capsule Communicator) The air-to-ground 
communicator w i l l  perform t h e  t r a d i t i o n a l  r o l e  o f  voice 
communications wi th  t h e  O r b i t e r ,  747 ,  chase a i r c r a f t  crews 
and some ground suppor t  equipment du r ing  a l l  phases  of t h e  
f l i g h t .  

0 - S&C - ( S t a b i l i t y  and Cont ro l )  The s t a b i l i t y  and 
c o n t r o l  o f f i c e r  i s  r e s p o n s i b l e  f o r  a s s u r i n g  t h e  v e h i c l e  f l i g h t  
c h a r a c t e r i s t i c s  are w i t h i n  planned o p e r a t i o n a l  l i m i t s .  

0 L&D - (Loads and Dynamics) The Loads and Dynamics 
t e s t  eng inee r  w i l l  monitor t h e  a t t a c h  p o i n t  l oads  between t h e  
O r b i t e r  and 7 4 7  du r ing  mated f l i g h t  and t h e  Orbiter loads 
dur ing  f r e e  f l i g h t .  

RANGE - TheRange coord ina to r  w i l l  i n t e r f a c e  w i t h  
both t h e  Network C o n t r o l l e r  and t h e  F l i g h t  Operat ions Engineer 
dur ing  realtime o p e r a t i o n s .  

F a c i l i t i e s  a t  Dryden and Edwards AFB 

Runwav Comolex 

Therz i s  a hard-surface runway a t  Edwards A i r  Force 
Base, runway 4-22,  which i s  4,572 m (15,000 f t . )  long and 
9 1  m (300 f t . )  wide. When landing  t o  t h e  northea.s t  on 
runway 4 ,  t h e r e  i s  an overrun t h a t  ex tends  t o  t h e  d r y  
lakebed. 

Rogers Dry Lake i s  1 6 8  square  km ( 6 5  square  m i . )  
(normally)  d r y  l a k e  bed w i t h  seven marked runways. The 
l o n g e s t  runway, 17-35, i s  1 2  km (7 .5  m i . )  long and has  been 
s e l e c t e d  a s  t h e  prime l and ing  s i t e  f o r  the f r e e  f l i g h t s  of 
t h e  S h u t t l e .  Two lakebed runways are 9 1  m (300 f t . )  wide 
and marked X t o  a i d  t h e  p i l o t s .  

- m o r e -  
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Mate/Demate Device 

The Mate/Demate Device (MDD) provides the hoisting 
capability for lifting the Shuttle Orbiter during mating 
or demating operations on the 7 4 7 .  

The main steel structure consists of two 30-m (100-ft.) 
tall towers with platforms at 6, 12, 18 and 24 m (20, 40, 
60 and 80 ft.) on each tower, and a horizontal structure 
mounted at 24 m (80 ft.) between the towers. This horizon- 
tal structure cantilevers out 21 m (70 ft.). 

Three 45,360-kg (100,000-lb.) hoists connected to a 
lift beam provide hoisting capability. Two hoists are 
connected aft and one hoist forward. The three ho i s t s  
operate simultaneously in the lifting operation. 

To service the Orbiter during Approach and Landing 
(ALT) operations, two service access platforms are provided, 
one on each side of the Orbiter. The platforms are normally 
stored when n o t  in use at the 18-m (60-ft.) level and are 
lowered to the Orbiter by two telescoping tubes mounted on 
the cantilever section. 

Two equipment hoists, each capable of carrying 4,360 kg 
(10,000 lb.) or 25 people, are installed on each tower. 
These hoists operate to the 18-m (60-ft.1 level. 

The MDD was designed by Connell Associates, Inc., of 
Coral Gables, Fla., and constructed by the George A. Fuller 
Co., Chicago, Ill., f o r  a construction cost of $1,700,000. 

The ALT hangar is a single bay hangar with two 22,680-kg 
(50,000-lb.) bridge cranes. Dimensions of the hangar are 
54 x 43 x 24 rn (176 x 1110 x 80 ft.) high. A shop annex of 
622 square m (6,700 square ft.) for tools, supplies and equip- 
ment is located on the north side of the hangar. 

An 18-m (60-ft.) wide, 38-cm (15-in.) thick paved tow- 
way connects the hangar, the MDD and the existing airfield 
pavement at Dryden Center. 

The hangar was designed by Voorheis, Trindle and Nelson 
(VTN) of Imine, Calif., and constructed by Santa Fe Engi- 
neers, Inc., Lancaster, Calif., at a construction cost of 
$3,7oo,ono. 

-more- 
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PHOTOGFUIPHY AND TELEVISION 

Photographic equipment used du r ing  t h e  S h u t t l e  Approach 
and Landing T e s t s  i n c l u d e s  s t i l l  and t e l e v i s i o n  cameras f o r  
a i r -ground coverage and s t i l l  and motion p i c t u r e  cameras f o r  
onboard coverage. The t e l e v i s i o n  cameras w i l l  have t h e  ca- 
p a b i l i t y  t o  produce a l i v e  p i c t u r e  o r  a delayed playback wi th  
t h e  use  of video t a p e  r e c o r d e r s  ( V T R ) .  

The equipment w i l l  record t h e  t a k e o f f ,  o r b i t e r - c a r r i e r  
s e p a r a t i o n ,  c r e w  a c t i v i t i e s ,  approach and landing  of t h e  
o r b i t e r  c r a f t .  

Te lev i s ion  sources  c o n s i s t  of one color camera mounted 
i n  t h e  T-38 chase plane;  one c o l o r  camera mounted a t o p  t h e  
Mobile TV Van; a c o l o r  Long Range Opt ics  camera ( L R O ) ;  a 
camera equipped h e l i c o p t e r  (KNBC) : and a p o r t a b l e  camera t o  
be used a s  a backup t o  t h e  T-38 chase  p lane .  

Ten 1 6  mm cameras us ing  medium speed c o l o r  f i l m  a r e  
l o c a t e d  i n  t h e  c a b i n ,  l anding  gea r  w e l l s  and o r b i t e r - c a r r i e r  
a t tachment  p o i n t s .  These cameras will photoqraph i n f l i s h t ;  
and landing  a c t i v i t i e s .  There w i l l  be no ohboard t e l e v l s l o n  
cameras du r ing  ALT. 

Twelve c o l o r  TV monitors  a r e  loca t ed  i n  t h e  DFRC N e w s  
Center  and Press working a r e a .  The monitors  w i l l  be fed 
"best source" video.  

- more - 
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SPACE SHUTTLE ALT CREWS 

NASA has selected two two-man crews for the Space Shuttle 
Approach and Landing Test (ALT), the initial flight test of 
the Shuttle Program. The ALT free flight tests are scheduled 
to begin in July 1 9 7 7 .  

The two crews are: Fred W. Haise, Jr., commander and 
Charles G. Fullerton, pilot; Joe H. Engle, commander and 
Richard H. Truly, pilot. Both crews are scheduled to fly ALT 
missions, with Haise and Fullerton making the first flight. 

The crews will participate in the various phases of or- 
biter test and checkout between now and the first flight. 
Both crews will train for the flights using the Shuttle 
Training Aircraft, a modified, twin jet Gulfstream I1 and the 
Orbiter Aeroflight Simulator. 

Haise, 42 (civilian), commander of the first crew was 
selected f o r  the astronaut program in April 1966. He was 
backup lunar module pilot for Apollos 8 and 11, lunar module 
pilot on Apollo 13 and backup commander on Apollo 16 He is 
the only crewman named that has flown in space. 

Fullerton, 39 (Lieutenant Colonel, U S A F ) ,  pilot of the 
first crew, was one of the USAF Manned Orbiting Laboratory 
Program crewmen selected for the astronaut program in 
September 1969. He was a member of the support crews for 
the Apollo 1 4  and 1 7  missions. 

Engle, 43 (Colonel, USAF), commander of the second crew, 
was selected for the astronaut program in April 1966. He 
was a member of the astronaut support crew for Apollo 10 and 
the backup lunar module pilot for the Apollo 14 mission. 

Truly, 38 (Commander, USN), pilot for the second crew, 
was one of the USAF Manned Orbiting Laboratory Program crew- 
men selected for the astronaut program in September 1969. He 
was a member of the support crew for all three Skylab missions. 

7 4 7  CARRIER AIRCRAFT CREW 

Crew members for the 7 4 7  carrier aircraft are Fitzhugh 
L. Fulton, Jr. and Thomas C. McMurty, pilots; Victor W. Horton 
and Thomas E. Guidry, Jr., flight test engineers. 

- more - 
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Ful ton ,  McMurty and Horton are from t h e  NASA Dryden 
F l i g h t  Research Center  and Guidry i s  a f l i g h t  eng inee r  from 
NASA's Johnson Space Center .  

Fu l ton  i s  a v e t e r a n  mul t i -engine  t es t  p i l o t  w i t h  wide ex- 
p e r i e n c e  as a launch  p i l o t .  
and f o r  manned l i f t i n g  bod ies ,  as w e l l  as on o t h e r  exper imenta l  
a i r c r a f t  f l i g h t  t es t  programs. 
f o r  NASA and t h e  USAF.  C u r r e n t l y  Fu l ton  i s  co -p ro jec t  p i l o t  
on t h e  t r i p l e - s o n i c  YF-12A f l i g h t  r e s e a r c h  program. 

y e  w a s  l aunch  p i l o t  f o r  t h e  X - 1 5  

H e  w a s  an  XB-70 p r o j e c t  p i l o t  

McMurty has  been f l y i n g  exper imenta l  a i r c r a f t  f o r  NASA 
s i n c e  1 9 6 7 .  As p r o j e c t  p i l o t  on t h e  S u p e r c r i t i c a l  Wing, he 
made t h e  f i r s t  f l i g h t  w i th  t h e  new a i r f o i l  shape. H e  has  
flown as co -p ro jec t  p i l o t  on t h e  D i g i t a l  Fly-by-Wire a i r c r a f t  
and t h e  S u p e r c r i t i c a l  Wing F-111, and as co -p ro jec t  p i l o t  on 
N A S A ' s  990  and C - 1 4 1  mul t i -engine  a i r c r a f t .  

Horton i s  f l i g h t  t e s t  eng inee r  on t h e  YF-12A a t  DFRC and 
has  flown as launch  panel  o p e r a t o r  of  t h e  B-52A a i r  launch  
a i r c r a f t .  Guidry of JSC h a s  flown as t es t  eng inee r  on t h e  
C-135 Zero-G s t u d i e s  and t h e  C-130 E a r t h  Resources a i r c r a f t .  

PROGRAM MANAGEMENT 

Overa l l  d i r e c t i o n  of  t h e  Space S h u t t l e  Program i s  i n  t h e  
O f f i c e  of  Space F l i g h t  a t  NASA Headquar te rs ,  VJashington, D.C .  
T h i s  o f f i c e  i s  r e s p o n s i b l e  f o r  t h e  d e t a i l e d  assignment of re- 
s p o n s i b i l i t i e s ,  b a s i c  performance requi rements ,  c o n t r o l  of 
major m i l i s t o n e s  and program funding. 

i s  t h e  Space S h u t t l e  lead c e n t e r  and has  r e s p o n s i b i l i t y  
f o r  systems eng inee r ing  and systems i n t e g r a t i c n .  J S C  i s  a l s o  
r e s p o n s i b l e  f o r  development, p roduc t ion ,  and d e l i v e r y  of  t h e  
S h u t t l e  Orb i t e r .  

The Lyndon B. Johnson Space Center  (JSC),  Houston, Tex., 

The John F .  Kennedy Space Cen te r  ( K S C ) ,  F l a . ,  i s  respon- 
s i b l e  f o r  t h e  d e s i g n  of launch  and recovery  f a c i l i t i e s  and w i l l  
serve as t h e  launch  s i te .  Edwards AFB,  C a l i f . ,  i s  t h e  l and ing  
s i t e  f o r  t h e  f i r s t  several S h u t t l e  o r b i t e r  t e s t  f l i g h t s .  

The George C .  Marsha l l  Space F l i g h t  Center  ( M S F C ) ,  
H u n t s v i l l e ,  A l a . ,  i s  r e s p o n s i b l e  f o r  t h e  development, p roduc t ion ,  
and d e l i v e r y  of t h e  O r b i t e r  main eng ines ,  t h e  s o l i d  r o c k e t  
b o o s t e r s  and e x t e r n a l  t ank  f o r  t h e  nYarogen/oxYgen f u e l -  

Some of  t h e  7 4 7  S h u t t l e  Carrier A i r c r a f t  T e s t s  and a l l  
of t h e  Orb i t e r  Approach and Landing T e s t s  w i l l  be conducted 
a t  t h e  Dryden F l i g h t  Research Cen te r ,  Edwards, C a l i f .  

-more- 
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SPACE SHUTTLE PROGRAY OFFICIALS 

J O H N  F. YARDLEY, Associate AdTLnistrator for Space 
Fligbt, NASA Headquarters, directs NASA's space flight pro- 
grams, including the Space Shuttle, the United States' efforts 
in Spacelab, expendable launch vehicles and the engineering 
studies related to possible future space f1iq"lt projects. 
Born in St. Louis, Mo., in 1925, he received a B . S .  degree 
in aeronautical engineerinq froIn Iowa State College and an 
M.S. degree from Washington University. After three years 
in the Navy c?uring World War 11, Yardley joined YcDonnell 
Douglas in 1946 as a structural engineer. From 1358 to 
1960, he served as Project Engineer for Mercury macecraft 
design; and from 1960 to 1 9 6 6 ,  he was Launch Operations 
Manager for the Mercury and Gemini spacecraft?. He was 
Gemini Technical Director f r o m  1964 to 1967 and Vice President 
and corporate-wide General Manaqer f o r  t5e Sky lah  project 
prior to being Vice President and Deputy General Manager, 
Eastern Division, Astronautics, in 1968. Yardley then became 
Vice President and General llanaqer of the Division in 1973 
at which position 5e remained until his appointment to NASA 
in 1974. 

Dr. MYRON S. MALKIN is the Space Shuttle Program D.i_rectnr 
located at NASA Headquarters. Named to this post in 
April 1973, he heads overall design, management, integration, 
development and testing of the Space Shuttle. Dr. Malkin 
joined NASA after serving as Deputy Assistant Secretary of 
Defense for Technical Intelligence Evaluation for almost one 
year. He was president of NUS Corp., an engineering consul- 
time firm, from 1969-71 and earlier held positions as program 
manager for Titan I1 and Minuteman 111. He was general manager 
of the Manned Orbiting Laboratory (MOL) program at General 
Electric from 1961-69. Dr. Malkin was born in Youngstown, Ohio 
and received B.S., M.S. and Ph. D. degrees from Yale University. 

ROBERT F. THOMPSON, the Space Shuttle Program Manager, is 
located at the NASA Johnson Space Center (JSC). He is re- 
sponsible for management and integration of major elements 
of the program. Thompson was appointed to this position in 
1970, after serving as manager of the Skylab program throuqh 
the conceptual design and development phases. He joined 
NASA's predecessor organization, NACA, in 1947, and was seiccted 
as one of the early members of the Space Task Group, the 
nucleus of JSC. He was chief of the Landing and Recovery 
Division for Mercury, Gemini, and early phases of the Apollo 
program, prior to managing the early Skylab effort. He is 
a recipient of NASA's Outstanding Leadership, Exceptional 
Service and Distinguished Service sedals. Born in Bluefield, 
Va., Thompson graduated from Virginia Polytechnic Institute 
with a B . S .  in aeronautical engineering. 

-more- 
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AARON COHEN i s  manager of t h e  Space S h u t t l e  O r b i t e r  P r o j e c t  
l o c a t e d  a t  N A S A ' s  JSC. H e  i s  r e s p o n s i b l e  f o r  des ign ,  develop- 
ment, p roduct ion  and t e s t i n g  of  t h e  O r b i t e r .  
J S C  i n  1 9 6 2  a s  a member o f  t h e  Apollo P r o g r a m  O f f i c e  and 
subsequent ly  he ld  v a r i e d  execut ive  p o s t s  i n  t h e  program. H e  
was appointed Command and Se rv ice  Module (CSM) manager i n  1 9 7 0 ,  
d i r e c t i n g  CSM e f f o r t s  on both  Apollo and Skylab programs u n t i l  
h i s  appointment t o  t h e  Space S h u t t l e  p o s t  i n  1 9 7 2 .  
earned t w o  NASA Except iona l  Service Awards, t h e  NASA C e r t i f i c a t e  
of Commendation and t h e  NASA Di s t inqu i shed  Se rv ice  Medal. Born 
i n  Corsicana,  Tex.,  he has  a R . S .  i n  mechanical enginecr inq  
from Texas A&M and an M.S. i n  a?p l i ed  mathematics from 
Stevens I n s t i t u t e  of Technologv. 

H e  j o ined  NASA a t  

Cohen has  

DONALD K .  SLAYTON i s  Manager f o r  t h e  Approach and Landing 
T e s t s  Space S h u t t l e  Program O f f i c e  a t  JSC. H e  has  o v e r a l l  
program r e s p o n s i b i l i t y  f o r  managing t h e  approach and l and ing  
t e s t  e f f o r t s  and i s  r e s p o n s i b l e  f o r  i n t e g r a t i o n  of  t h e s e  ac- 
t i v i t i e s  a t  J S C ,  KSC and DFRC and o t h e r  NASA Cen te r s  as  
r e q u i r e d .  
Soyuz T e s t  P r o j e c t  i n  J u l y  1975. H e  j o ined  NASA as one of  t h e  
o r i g i n a l  seven a s t r o n a u t s  i n  1959 and u n t i l  h i s  assignment 
t o  t h e  ASTP c r e w ,  served a s  Director of F l i g h t  C r e w  Opera t ions  
a t  J S C .  H e  i s  t h e  r e c i p i e n t  of  t w o  NASA Dis t ingu i shed  Se rv ice  
Medals, t h e  NASA Except iona l  Service Medal, t h e  Co l l i e r  Trophy 
and numerous o t h e r  honors from u n i v e r s i t i e s  and o r g a n i z a t i o n s .  
A n a t i v e  of S p a r t a ,  W i s . ,  S lay ton  i s  a g radua te  of t h e  Uni- 
v e r s i t y  of Minnesota where he r ece ived  a Bachelor of  S c i e n c e  
degree  i n  a e r o n a u t i c a l  engineer ing .  

DR. ROBERT H. GRAY w a s  named Space S h u t t l e  Projects 
O f f i c e  manager f o r  NASA's Kennedy Space Center  (KSC)  i n  
J u l y  1973. 
f a c i l i t i e s  p r e p a r a t i o n s  l e a d i n g  t o  launch ,  l and ing  a c t i v i t i e s  
and re furb ishment  of t h e  c r a f t .  Ear l ie r ,  D r .  Gray was KSC 
deputy d i r e c t o r  of Launch Opera t ions  and d i r e c t o r  of  Unmanned 
Launch Opera t ions ,  d i r e c t i n g  more f l i g h t s  (178) than  any 
engineer  i n  t h e  f r e e  world.  
t h r e e  y e a r s  a s  t h e  Vanguard Launch Director and Deputy 
Manager of t h e  Vanguard Group a t  Cape Canaveral  f o r  t h e  Naval 
Research Laboratory.  Gray was named c h i e f  of Goddard Space 
F l i g h t  C e n t e r  F i e l d  P r o j e c t s  Branch i n  1959, a p o s t  he he ld  
u n t i l  going t o  KSC i n  1965. Honors accorded Gray inc lude  t h e  
Navy's Outstanding Performance Award f o r  t h e  Vanguard program 
and from NASA t h e  Dis t inguished  Service Award and t h e  Excep- 
t i o n a l  Se rv ice  Medal. Gray graduated from Allegheny Col lege ,  
P a . ,  w i th  a B . S .  i n  phys i c s  and r ec i eved  an honorary Doctora te  
of  Science from Allegheny i n  1 9 6 8 .  D r .  Gray w a s  born i n  
Cambridge Spr ings ,  P a .  

S lay ton  w a s  docking module p i l o t  d u r i n g  t h e  Apollo 

H e  manages Space S h u t t l e  o p e r a t i o n s  p lanning ,  

H e  j o ined  NASA i n  1958 a f t e r  

- m o r e -  
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ROBERT E. LINDSTROM has been manager of the Shuttle Pro- 
jects Office at NASA's Marshall Space Flight Center (MSFC) 
Huntsville, Ala., since March 1974, after serving as deputy 
manager for the preceding two years. From 1970-72, he was 
deputy director of MSFC's Process Engineering Laboratory. 
Prior to 1960, he was with the Army Ballistic Missile Agency 
as a Saturn project engineer and as project engineer for the 
Jupiter C vehicle which launched Explorer I. He joined MSFC 
in 1960 as manager of the Saturn I/IB program. Lindstrom 
left government employment in 1963, to serve in top posts 
in industry but rejoined Marshall in 1970. He holds numerous 
awards, including NASA's Exceptional Service Medal and the 
Director's Commendation Certificate. 
Ill., and received a B.S. degree in ceramic engineering from 
the 1Jniversity of Illinois. 

He was born in Sycamore, 

GEORGE B. HARDY is manager of the Solid Rocket Booster 
project, Space Shuttle program, for MSFC. Earlier he served 
as manager of the Program Engineering and Integration pro- 
ject, Skylab program; assistant manager of the S-1B Launch 
Vehicle project; and deputy project manager for S-1 /1B 
Stage Project in the Saturn program. Hardy began his 
professional career in 1952 with E. I. Dupont in Georgia; he 
moved to the Redstone Arsenal in 1958 and transferred to MSFC 
in 1962 as a project engineer. He is a native of Russellville, 
Ky., and graduated from Georgia Institute of Technology in 1952 
with a B.C.E. in civil engineering. 

JAMES B. ODOM is manager of the External Tank project, 
Space Shuttle program, at NASA's MSFC. Odom began his pro- 
fessional career in 1955, with Chemstrand Corporation, 
Decatur, Ala. He moved in 1956, to the Army Ballistic Missile 
Agency and in 1959, joined the organization that became MSFC 
in 1960. He has been associated with Earth satellite programs, 
lunar unmann.ed probes and the Apollo program. A native of 
Georgiana, Ala., Odom was graduated from Auburn University 
with a B.S .  in mechanical engineering in 1955. 

JAMES R. (BOB) THOMPSON, JR. is manager of the Space 
Shuttle Main Engine Project at NASA's MSFC. He served earlier 
as chief of MSFC's Man/Systems Integration Branch, Astronautics 
Laboratory. Thompson joined the propulsion research develop- 
ment team at MSFC in 1963, where he was responsible 'for 
component design and performance analysis of the engine system 
on Saturn launch vehicles. He is from Greenville, S.C.; and 
is a graduate of the Georgia Institute of Technology (1958) 
and the University of Florida (1963), with a B.S. in aero- 
nautical engineering and an M.S. in mechanical engineerinu 
He is seeking a Ph.D. in fluid mechanics at the UniverP' 
of Alabama. 
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ISAAC THOMAS GILLAV I V  i s  D i r e c t o r  of S h u t t l e  Opera- 
t i o n s  a t  Dryden F l i g h t  Research C e n t e r  and i s  r e s p o n s i b l e  
f o r  t h e  Drysen a c t i v i t i e s  i n  suppor t  of t h e  PLT of t h e  
O r b i t e r .  Dr io r  t o  t h i s ,  he w a s  Delta Proqran Yanager an? 
Program Manager o f  Small Launch Veh ic l e s  i n  NASA Headquarters .  
Before h i s  NASA assignment ,  G i l l a m  se rved  i n  t5e U.S. A i r  
Force from 1 9 5 3  t o  1 9 6 3  as a p i l o t ,  m i s s i l e  launch crew 
commander and. QOTC i n s t r u c t o r .  A f t e r  g r adua t ing  f r o m  IIoward 
U n i v e r s i t y ,  Washington, D.C., G i l l a m  a t t e n d e d  Tennessee S t a t e  
U n i v e r s i t y  w h i l e  working on g radua te  s t u d i e s  an? se rv ing  as 
A s s i s t a n t  P r o f e s s o r  of  A i r  Science.  Among o t h e r  awards, 
G i l l a m  has r e c e i v e d  t h e  NASA Dis t inguished  Se rv ice  Medal for 
t h e  Launch Vehic le  Program. G i l l a m  i s  a n a t i v e  of L i t t l e  
Rock, Ark. 

DONALD R .  PUDDY i s  f l i g h t  d i r e c t o r  of Approach and Landing 
T e s t ,  F l i g h t  Con t ro l  D iv i s ion  f o r  t h e  Space S h u t t l e  Program a t  
t h e  Johnson Space C e n t e r .  P a s t  expe r i ence  i n c l u d e s  f l i g h t  
d i r e c t o r  f o r  t h e  Apollo Soyuz T e s t  P r o j e c t ,  and a l l  t h e  
Skylab mis s ions .  

t r i c a l  eng inee r  (EECOM) f o r  Apollos  5 ,  9 and 1 0 ,  and du r ing  t h e  
powered d e s c e n t  and a s c e n t  of t h e  LM on Apollo 11. 
served  as  LM s p a c e c r a f t  a n a l y s i s  f l i g h t  c o n t r o l l e r  du r ing  
Apollos  12, 1 3 ,  1 4  and 15. H e  w a s  f l i g h t  d i rec tor  on Apollo 1 6  
and served  as command and service module (CSM) s p a c e c r a f t  
a n a l y s i s  f l i g h t  c o n t r o l l e r  f o r  Apollo 1 7 .  
p r e s e n t  p o s i t i o n  he w a s  c h i e f  of t h e  Mission Opera t ions  
Branch. 

I n  Apollo he w a s  Lunar Module environmental  and elec-  

H e  

Before assuming h i s  

Puddy jo ined  NASA i n  1 9 6 4  a f t e r  f o u r  y e a r s  i n  t h e  U . S .  
A i r  Force  working i n  h igh  a l t i t u d e  r e s e a r c h .  H e  w a s  born 
i n  Ponca C i t y ,  Okla. H e  has  a 6.S. degree  i n  mechanical 
eng inee r ing  from t h e  Un ive r s i ty  of Oklahoma (1960), and i s  
working tsward a Master o f  Business  Admin i s t r a t ion  degree  a t  
t h e  Un ive r s i ty  o f  Houston, C l e a r  Lake, Tex. 

-more- 
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JOHN A. MANKE is the Chief of Fliqht Operations at 
the Dryden Flight Research Center. Prior to beconing Chief 
of Flisht Operations, Manke was a civilian research pilot 
and assigned to the wingless lifting body flight research 
program that was demonstrating man's ability to maneuver 
and safely land a vehicle with a shape that was designed 
for space flight. A s  such, he flew the M-2, HL-10 and X-24 
lifting bodies and made the first supersonic flight in a 
lifting body. Born in Selby, S . D . ,  on Nov. 13, 1-931, P4anke 
attended the University of South Dakota before joining the 
U . S .  Navy in 1951. He was selected for the NROTC proarm 
and graduated from Marquette Universitv, TJisc., in 1956 with 
a bachelor 's  degree in electrical engineerinq. Followinq 
qraduation, Manke entered flight training and served as a 
fighter pilot with the U.S .  Marine Corps. Leaving the ser- 
vice in 1960, and prior to joining NASA, he worked for 
Honeywell Corp. as a test engineer. 

-more- 
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Aug. 9, 1 9 7 2  

June 4, 1 9 7 4  

Aug. 26,  1 9 7 4  

Mar. 27, 1 9 7 5  

May 23, 1 9 7 5  

May 25, 1 9 7 5  

Aug. 25, 1 9 7 5  

Sept. 9, 1 9 7 5  

Oct. 31, 1 9 7 5  

Nov. 1 7 ,  1 9 7 5  

Dec. 1, 1 9 7 5  

Jan. 1 6 ,  1 9 7 6  

Mar. 3 ,  1 9 7 6  

Mar. 12, 1 9 7 6  

SPACE SHUTTLE ORBITER - OV 101 

CHRONOLOGICAL EVENTS 

NASA gives authority to proceed on 
Space Shuttle Orbiter contract. 
(Selection of Rockwell International's 
Space Division announced July 1 6 ,  1 9 7 2 . )  

Orbiter Vehicle (OV 101) - Start struc- 
tural assembly of crew module (Downey) 

OV-101-Start structural assembly of aft 
f use1 age (Downey ) 

OV-101-Mid fuselage (General Dynamics, 
San Diego) delivered to Palmdale facility 

OV-101-Wings (Grumman, N.Y.) delivered to 
Palmdale facility 

OV-101-Vertical stabilizer (Fairchild, 
N.Y.) delivered to Palmdale facility. 

OV-101-Start final assembly and mating 
(Palmdale) 

OV-101-Aft fuselage (Space Division) 
delivered to Palmdale 

OV-101-Lower forward fuselage (Space 
Division) delivered to Palmdale 

OV-102-Start fabrication of crew module 
(First orbital flight vehicle) 

OV-101-Upper forward fuselage (Space 
Division) delivered to Palmdale 

OV-101-Crew module (Space Division) 
delivered to Palmdale 

OV-101-Cargo bay doors (Tulsa Division) 
delivered to Palmdale 

OV-101-Complete final assembly and 
close-out systems installation 
(Pa lmda 1 e ) 

- more - 
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Mar. 15, 1 9 7 6  

April 1 9 ,  1 9 7 6  

June 1 9 7 6  

Aug.-Sept. 1 9 7 6  

Sept. 1 7 ,  1 9 7 6  

Oct.-Xov. 1 9 7 6  

Jan.-Feb. 1 9 7 7  

July-Aug. 1 9 7 7  

Sept.-Oct. 1 9 7 7  

Nov. 1 9 7 7  

OV-101-Start functional checkout 
(P almda 1 e ) 

OV-102-Start assembly of forward 
fuselage (Downey) 

OV-102-Start assembly of crew module 
(Downey) 
OV-101-Complete functional checkout 
(Pa lmdale ) 
OV-101-Start ground vibration and proof 
load tests (Palmdale) 

OV-102-Start assembly of forward 
fuselage (Downey) 
NASA 7 4 7  (Boeing ferry aircraft) - 
Structural modification (Seattle) 

Rollout first Space Shuttle Orbiter 
(Enterprise) OV-101 (Palmdale) 
OV-102-Start assembly of aft fuselage 
(Downey) 

OV-101-Start retest (Palmdale) 
NASA 7 4 7  - Complete modification 
OV-101-Complete integrated systems check- 
o u t  (Pa lmda 1 e ) 

OV-101- Configuration inspection (Palmdale) 
Enterprise (101) - Delivered to DFRC 
OV-102-Deliver mid fuselage to Palmdale 
7 4 7  Carrier Aircraft delivered to DFRC 
OV-101-First captive flight with NASA 7 4 7  

OV-101-First free-flight approach and 
landing test (ALT) (DFRC) 
OV-102-Start final assembly and closeout 
systems installation and aft fuselage to 
Palmda 1 e 
OV-102-Deliver wings to Palmdale 

OV-102 Deliver crew module, vertical sta- 
bilizer, and body flaps to Palmdale 

OV-102- Complete final 
out systems installation (Palmdale) 
OV-102-Start functional checkout (Palmdale) 

(DFRC) 

assemblv and close- 

Jan. 1 9 7 8  OV-101-Complete free-flight tests 

- m n r n  - 
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Mar. 1978 

Apr. 1978 

May 1978 

July 1978 

Aug. l978 

Dec. 1978 

Feb. 1979 

Mar. 1979 

OV-101-Deliver Orbiter to Marshall Space 
Flight Center, Ala. (MSFC) (ferried by 
NASA 747)  for vertical ground vi- 
bration test 

OV-101-Start vertical ground vibration 
(MSFC) 

OV-101-Deliver external tank for vertical 
ground vibration test to MSFC Ala. 

OV-102-Complete configuration inspection 
(P almdal e ) 
OV-102-Final acceptance rollout (Palmdale) 

OV-102-Deliver first orbital flight vehicle 
to Kennedy Space Center (KSC), Fla. 

OV-101-Complete vertical ground vibration 
test (MSFC ) 
OV-102-Ready for transfer to Pad 39A 
(KSC) 

OV-101-Deliver to Rockwell, Palmdale, and 
start modification. 

OV-102-First manned orbital flight, Space 
Transportation System (KSC) 

-end- 
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SPACE SHUTTLE ASTRONAUT APPLICATIONS PASS THE 1100 MARK 

L z 

NASA has received 1,147 applications for the Space 

Shuttle astronaut candidate program. Deadline for applying 

is June 30, 1977. 

NASA announced last July that it was seeking at least 

15 pilot and 15 mission specialist astronaut candidates. 

Successful candidates will report to NASA's Johnson Space 

Center, Houston, Tex., July 1, 1978, for two years of 

training and evaluation. Final selection into the astro- 

naut program will depend on satisfactory completion of the 

evaluation period. 

-more- 
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* 
Since the space agency is committed to an affirmative 

action program with a goal of having qualified minorities 

and women among the astronaut candidates, NASA will make 

additional efforts to reach these groups. 

To date 11,822 applications, forms and announcements 

have been mailed to requestors 0utsid.e NASA. Another 359  

applications have been sent to employees at the various 

NASA centers. 

All received so far are from civilians. Applications 

from members of the military services will be provided to 

the NASA astronaut selection hoard just prior to the 

application deadline. 

The majority of the requests for application forms 

and announcements have been for the mission specialist 

category. Of the 1,147 applications received, 922 are for 

mission specialist, 225 for pilot and 118 for both 

categories. 

Pilot applicants must have a bachelor's degree from 

an accredited institution in enqineering, phpical science 

or mathematics or have completed all reyuirements for a 

degree by Dec. 31, 1 9 7 7 .  An advanced'degree or equivalent 

experience is desired. 
-more- 



-3- 
* 

They must have at least 1,000 hours first pilot time, 

with 2,000 or more desirable. High performance jet air- 

craft and flight test experience is highly desirable. They 

must pass a NASA Class 1 space flight physical and be between 

6 4  and 7 6  inches in heiqht. 

Applicants for mission spec-alist cand date positions 

Educational qualifications are not required to be pilots. 

are the same as for pilot applicants except that biological 

science degrees are included. Mission specialist applicants 

must be able to pass a NASA Class 2 space flight phvsical 

and be between 60 ant? 76 inches in height. 

Civilian applicants may obtain a packet of application 

material from JSC. Requests should be mailed to either 

Astronaut (Mission Specialist) Candidate Program or Astro- 

naut (Pilot) Candidate Program, Code AHX, NASA Johnson 

Space Center, Houston, Tex. 770.59. 

Mj-litary personnel should apply through their respec- 

tive services using procedures announced by the Department 

of Defense. 

but will remain in active military status for  pay, benefits, 

leave and other military matters. 

Ililitary candidates will be a5:siqned to JSC 

-more- 
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The S3ace S h u t t l e  w i l l  be launched likq a rocket,  

oerform Ear th  o r b i t a l  miss ions  of up t o  3Q days, t hen  land  

l i k e  an a i r p l a n e  and be r e f u r b i s h e d  f o r  another mission. 

P i l o t  a s t r o n a u t s  w i l l  c o n t r o l  t h e  S h u t t l e  du r ing  launch,  

o r b i t a l  maneuvers and l and ings  and he r e s p o n s i b l e  fo r  

ma in ta in ing  vehicle systems. Mission s p e c i a l i s t  a s t r o n a u t s  

w i l l  have o v e r a l l  r e s p o n s i b i l i t y  fo r  t h e  c o o r d i n a t i o n ,  w i t h  

t h e  commander and. p i l o t ,  of S h u t t l e  o p e r a t i o n s  i n  t he  areas 

of c r e w  a c t i v i t y  p lanning ,  consumables usage and o t h e r  

S h u t t l e  a c t i v i t i e s  a f f e c t i n g  experiment ope ra t ions .  

C r e w s  could c c n s i s t  of as  many as seven peonle  -- 
commander, p i l o t ,  miss ion  sgec ia l i s t  and up t o  f o u r  payload 

s p e c i a l i s t s ,  who need n o t  be NASA employees and who w i l l  

be nominated by t h e  sponsors  of t h e  payload be ing  flown. 

Payload s p e c i a l i s t s  y 4 l l  o p e r a t e  s p e c i f i c  payload erxuipment 

where t h e i r  s p e c i a l  s k i l l s  are needed. 

P o t e n t i a l  u s e r s  of t h e  Space S h u t t l e  i n c l u d e  govern- 

m m t  agencies and p r i v a t e  i n d u s t r i e s  from t h e  United S t a t e s  

and abroad., 

-end- 
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SPACE TELESCOPE PROPOSALS SOUGHT FROM IUDUSTRY 

NASA has invited industry to prepare bids for the 

procurement of major elements of the Space Telescope which 

is included in NASA's Fiscal Year 1978 budget, recently 

submitted to Congress for approval. 

Requests for Proposals (RFPs), released to industry 

on Jan. 28 by NASA's Marshall Space Flight Center, Hunts- 

ville, Ala., call for design, development and manufacture 

of the Space Telescope's Support Systems Module (SSM) and 

Optical Telescope Assembly (OTA). Contracts are expected 

to be awarded in October or November, 1977, if Congress 

authorizes the Space Telescope and appropriates the requir'ed 

funding . 
-more- 
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The planned Space Telescope would weigh abut 10 tons 

and would orbit the Earth at an altitude of approximately 

500 kilometers (310 miles) at an inclination of 28.8 degrees 

to the equator. The 2.4-meter (8-foot) diameter telescope, 

capable of accommodating up to five different instruments 

at its focal plane, would be placed in orbit in 1983 by the 

Space Shuttle. Once placed in orbit, it would be operated 

remotely from the ground but would be designed to permit 

maintenance and the change of instruments by a space-suited 

astronaut. Also it would be retrievable by the Space 

Shuttle for return to Earth for overhaul and subsequent 

relaunch. These features should c7llow the Space Telescope 

to serve as an in-space astronomical observatory for more 

than a decade. 

The Space Telescope should permit scientists to study 

mysteries relating to the structure, the origin, the evolu- 

tion and the little-understood energy processes of the 

universe which could never be approached using observatories 

below the ohscurinq veil of the Earth's atmosphere. With 

it, astronomers should be able to observe some 350 times 

the volume of space that can be studied using the largest 

ground-based telescopes. 

-more- 

. . .. 



-3- 

NASA expects to issue an Announcement of Opportunity 

to the science community in February to solicit proposals 

for scientific instruments to be carried on the initial 

launch of the Space Telescope. 

-end- 
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NASA PLANS VARIETY OF EXHIBITS AT PARIS AIR SHOW 

Economical space transportation and aircraft energy 

efficiency highlight NASA's space and aeronautics exhibit 

planned for the United States Pavilion at the 32nd Paris 

Air Show. 

Following the 1977 U.S. Pavilion theme "The Continuous 

Challenge -- 50 Years Since Lindbergh," NASA provides a 

glimpse into its ongoing research and technology efforts 

to develop safer, more efficient and environmentally 

acceptable civil transport aircraft. 

Models and presentations demonstrate the breadth of 

NASA's aeronautical programs , including the NASA/U. S.  industry 

effort to reduce fuel consumption in future civil transports 

by a hefty 50  per cent. 
-more- Mailed: 
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An ex tens ion  of  a i r b o r n e  f l i g h t  i n t o  space, NASA's 

r e v o l u t i o n a r y  new space t r a n s p o r t a t i o n  system -- Space 

S h u t t l e  -- w i l l  i n c r e a s e  man's c a p a b i l i t i e s  and f l e x i b i l i t y  

i n  E a r t h  o r b i t a l  space o p e r a t i o n s .  

When payload f l i q h t s  begin  in t h e  198Os, c o s t s  w i l l  

be reduced by more than  50 per cen t .  The 2 . 4 - m e t e r  (8 - foot )  

S h u t t l e  model i n c l u d e s  t he  European Space Agency (ESA) 

Spacelab i n  i t s  cargo  bay, an e a r l y  payload i n  a major 

cooperative, i n t e r n a t i o n a l  space  program. 

N A S A ' s  "Gal i leo 11" f l y i n g  l a b o r a t o r y  w i l l  be on d i s -  

p l a y  w i t h  i t s  i n t e r i o r  conf igured  t o  s imula t e  the Spacelab 

under development by ESA. The reusable Spacelab w i l l  pro- 

vide f a c i l i t i e s  f o r  conduct ing space exper iments  i n  med.icine, 

manufactur ing,  astronomy and product ion  of pharmaceut ica ls .  

A l i f e - s i z e  panorama cf t h e  Mars landscape  as  seen 

through the lens of t h e  U . S .  Viking Lander spacecraft 

camera c?ramatical lv  demonst ra tes  n o t  on ly  space e x p l o r a t i o n ,  

b u t  the p r o g r e s s  of flight since Lindherqh. 

-more- 
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Practical applications of space flight are brought 

into focus by Landsat stereo photographs of Earth taken 

from space, representing man's growing aSility to use space 

routinely for surveyinq crops and natural resources, moni- 

toring pollution and weather and collecting meteorological 

data on a global basis. 

The U.S .  Pavilion's "Continuous Challenge" theme is 

emphasized by s5owing KASA concepts of space communities 

and their construction; living, farming and manufacturing 

in space; and solar power stations in space. 

A three-screen presentation provides a historical 

journey through 5 0  years of flight since Lindberqh. 

-end- 
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SHUTTLE TESTS BEGIN 15 YEARS AFTER GLENN'S FIRS,T ORB,IT 

Fifteen years ago, the United States placed its first 

man in Earth orbit. 

In the decade and a half since Marine Lt. Col. John H. 

Glenn made his historic three-orbit space flight in 

Friendship 7 Feb. 20, 1962, U . S .  space program has progressed 

to the point where it is beginning flight tests of the first 

of a planned fleet of five reusable space vehicles. 

Almost to the anniversary day of the Glenn flight, 

the first Space Shuttle Orbiter, named Enterprise, is 

scheduled to leave the ground Feb. 17 on the back of a 

jet airplane for its first trip through Earth's atmosphere. 

- more - 
Mailed: 
February 9, 1977 
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Where Glenn ' s  t r i p  i n t o  space was i n  a one-man 

capsule  i n  a mission designed t o  f i n d  o u t  i f  man could 

t r a v e l  s u c c e s s f u l l y  through space and s u r v i v e  t h e  

Space S h u t t l e  i s  designed t o  g i v e  people  r o u t i n e  

access t o  space and t o  use  and e x p l o i t  space  f o r  t h e  

b e n e f i t  of mankind. 

Glenn ' s  t r i p  i n t o  space l a s t e d  less than  f i v e  hours .  

Two ear l ier  s u b - o r b i t a l  space miss ions  by Ast ronauts  

Alan Shepard and V i r g i l  I .  "GUS" G r i s s o m  accumulated a 

h a l f  hour of  space f l i g h t  exper ience .  

Now as t h e  Space S h u t t l e  O r b i t e r  i s  prepared  f o r  i t s  

f i r s t  c a p t i v e  f l i g h t  aboard a Boeing 7 4 7  a i r c r a f t ,  t h e  

United States  has  a background of  22,504 man-hours i n  

space f l i g h t ,  accumulated by 43 a s t r o n a u t s  on 31 s e p a r a t e  

manned mis s ions ,  i n c l u d i n g  n i n e  t r i p s  around t h e  Moon, 

s i x  l and ings  on t h e  Moon and e a r t h - o r b i t a l  miss ions  of  

t h r e e  months. 

This  exper ience  has  demonstrated t h a t  people  can 

s u r v i v e  space journeys and we igh t l e s sness  f o r  long  p e r i o d s  

and they  can work e f f e c t i v e l y  i n  space .  NASA space 

e x p l o r a t i o n  a l so  has  shown t h a t  t h e  space environment 

o f f e r s  advantages t o  be used f o r  t h e  b e n e f i t  of  people  

dn Ea r th .  

- more - 
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Glenn's  Mercury s p a c e c r a f t  weighed 1 ,315  ki lograms 

( 2 , 9 0 0  pounds) ,  b a r e l y  had enough room i n s i d e  for  Glenn 

and a f e w  in s t rumen t s ,  and w a s  designed f o r  one-time use .  

I t  landed i n  t h e  A t l a n t i c  Ocean by parachute .  

The Space S h u t t l e  O r b i t e r ,  by c o n t r a s t ,  weighs 

67,500 kg ( 1 5 0 , 0 0 0  l b s )  empty, has  room f o r  up t o  seven 

crewmen and a cargo  bay capable  o f  handl ing  payloads o f  

up t o  2 9 , 4 8 0  kg (65,000 l b s )  and as l a r g e  as 4.5 meters by 

18 meters (15 f e e t  by 60  f e e t ) .  I t  w i l l  g l i d e  t o  a 

l and ing  on a runway and be prepared  f o r  use  aga in  i n  a 

f e w  weeks. 

While t h e  Space S h u t t l e  O r b i t e r  w i l l  be manned i n  the  

sense  t h a t  it w i l l  have a c r e w ,  many of  i t s  miss ions  w i l l  

be flown t o  p l a c e  i n  o r b i t  automated s a t e l l i t e s  t h a t  today 

are launched by expendable v e h i c l e s .  Many o f  i t s  miss ions  

w i l l  c a r r y  Spacelab i n t o  o r b i t .  Spacelab i s  a l a r g e  

l a b o r a t o r y  manned by up t o  fou r  s c i e n t i s t s  and t e c h n i c i a n s  

t o  c a r r y  o u t  experiments  i n  E a r t h  o r b i t .  Spacelab 

miss ions  w i l l  l a s t  seven t o  30 days w i t h  Spacelab be ing  

r e tu rned  t o  Ea r th  a f t e r  completion of  a miss ion .  

- more - 
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Fifteen years ago John Glenn made an exploratory 

three-orbit flight to probe the mysteries of space. 

Today the NASA Space Shuttle Orbiter is ready to take 

its first short flights in a program to exploit the 

no-longer mysterious resources of near-Earth space. 

The first of six Earth-orbital flight tests of the 

Space Shuttle is scheduled for 1979 and the first of 

hundreds of operational flights is scheduled for 1980. 

- end - 
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NASA CERTIFIES GENERAL AVIATION DESIGN AND ANALYSIS CENTER 

NASA has certified the General Aviation Design and 

Analysis Center (GA/ADAC) at Ohio State University Airport 

in Columbus, Ohio to perform analysis studies for single 

element airfoils. This is the first step toward providing 

a complete service to the general aviation community. 

This certification will be followed by a certification 

for limited single element design. Scheduled to follow 

soon thereafter will be certification f o r  aerodynamic 

analysis with flaps and simple aerodynamic controls. 

The ADAC was developed under a contract between the NASA 

Langley Research Center, Hampton, Va., and Ohio State Uni- 

versity's Aeronautical and Astronautical Research Laboratory. 

This contract includes a three year effort to provide services 

iiirectly to aircraft desiqners and manufacturers. 

- more - 
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Services include analysis and design of two-diminsional 

airfoil shapes, analytical investigation of high-lift de- 

vices and aerodynamic controls, compilation of airfoil 

aerodynamic characteristics, and technical assistance, 

consultation and data interpretation for airfoil wind 

tunnel and flight testing. 

- 

Personnel at ADAC, under the directorship of Dr. 

G. M. Gregorek, will be working closely with NASA to refine 

existing computational codes for analytic treatment of two- 

dimensional airfoils. As new techniques and radically 

improved computation codes are developed by NASA, they 

will be refined by ADAC to be employed in more difficult 

and complex airfoil analysis and design problems such as 

tailoring and optimizing of airfoils and their aerodynamic 

controls of high lift components. 

Services will be provided to industry on a fee charge 

basis and include computational analysis and technical 

assistance and consultation for airfoil wind tunnel and 

flight test. 

- end - 



- N ! A  News 
National Aeronautics and 
Space Administration 

Washington. D C 20546 
AC 202 755-8370 

For Release IMMEDIATE 

Press Kit 
RELEASE NO: 77-23 

Contents 

GENERAL MLEASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 

DELTA LAUNCH VEHICLE.............................. 5 

TYPICAL LAUNCH SEQUENCE FOR PALAPA-B............... 

LAUNCH OPERATIONS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

DELTA/PALAPA LAUNCH TEAM............................ 8-9 

6-7 

Mailed: 
February 17, 1977  



- N ! A  News 
National Aeronautics and 
Space Administration 

Washington. D C 20546 
AC 202 755-8370 

Bill O'Donnell 
Headquarters, Washington, D.C. 
(Phone: 202/755-0816) 

Fc rr Release 

IMPlEDIATE 

Joseph McRoberts 
Goddard Space Flight Center, Greenbelt, Md. 
(Phone: 301/982-4955) 

RELEASE NO: 77-23 

NASA TO LAUNCH SECOND SATELLITE FOR INDONESIA 

Indonesia's second satellite in a two-spacecraft network 

for domestic communications is scheduled for launch by NASA 

aboard a Delta rocket from Cape Canaveral, Fla., no earlier 

than March 10. The Delta is managed for NASA's Office of 

Space Flight by the Goddard Space Flight Center, Greenbelt, 

Md . 

Called Palapa-B (Palapa-2 in orbit), the satellite will 

be placed in synchronous orbit 35,800 kilometers (22,300 miles) 

above the equator and will be allowed to drift to its on- 

station position at 77 degrees E. long3tude at the rate of 

two or three degrees a day. 

-more- 
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Initiallv, it is expected to be placed just south of 

India. Palapa-1, launched by NASA in July 1976 and opera- 

ting successfully since then, is located at 8 3  degrees 

E. lonqitude. 

With both satellites in operation,radio, telephone and 

television communications through some 3,000 inhabited 

islands of Indonesia's 13,000 are expected to almost triple 

by 1978. 

Indonesian officials selected satellite communications 

because of the tremendous problems and expense in estahlish- 

ing conventional land and underwater communications links. 

It was not economically or physically possible to install 

wires and microwave towers cver thousands of miles of ocean, 

islands, hills and forests. 

Forty Earth stations located in the major cities of 

the nation form the initial grounr? network for the two 

satellites with a total of 50 stations planned. 

The Jakarta station will monitor and control the other 

ground stations in the system as well as transmit the signal 

that fires the spacecraft's on-board apogee kick motor which 

takes it out of its elliptical 11-hour transfer orbit to 

place it in synchronous orbit. 

-more- 
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Initial monitoring and control functions will be 

handled from the Western I'nion control station in 

Glenwood, N . J .  

The two spacecraft are identical to the Canadian Anik 

and Western Union's WESTAR satellites with the exception 

of the antenna which has been modified to provide optimum 

illumination of the Indonesian land mass. 

The 12-transponder satellite has an average capacity 

of 4 ,000  voice circuits or 12 simultaneous color television 

channels. It measures 3.7 meters (11 feet) in height 

(including the antenna) and 1.9 m (6.2 ft.) in diameter. 

The antenna is a shabed-beam solar transparent 1.5-m (4.8-ft.) 

diameter parabolic dish. 

Launch weight of the spacecraft is 575 kilograms (1,267 

pounds) including the apoqee kick motor which weighs 293 kg 

(645 lb.). Design lifetime is seven years. 

The Indonesian government will reimburse NASA €or the 

cost of the launch vehicle, launch services and other admin- 

istrative costs and has arranged for all ground station 

support required for the launch and control of the satellite. 

-more- 



There are no requirements for NASA ground station 

tracking or command support beyond the launch phase. 

NASA's Kennedy Space Center, Fla., is responsible for 

launch operations. 

is llcDonne11 Douglas Astronautics Co., Huntington Beach, 

Calif. Prime contractor for the Palapa spacecraft is 

Hughes Aircraft Co., El Segundo, Calif. 

Prime contractor for the Delta rocket 

(END OF GENERAL RELEASE. BACKGROUND INFORMATION FOLLOWS. ) 

-more- 
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DELTA LAUNCH VEHICLE 

F i r s t  S tage  

The f i r s t  stage i s  a McDonnell Douglas modified Thor 
b o o s t e r  i n c o r p o r a t i n g  n ine  s t rap-on  Th ioko l  s o l i d - f u e l  
rocket motors. T h e  booster i s  powered bv a Rocketdyne 
engine  us ing  l i q u i d  oxygen and l i q u i d  hvdrocarbon propel -  
l a n t s .  The main engine  i s  gimbal-mounted t o  pr0vid.e p i t c h  
and yaw c o n t r o l  from l i f t o f f  t o  main engine c u t o f f  (PIECO). 

Second Stage  

The second s t a g e  i s  powered by a TRW l i q u i d - f u e l ,  
p ressure- fed  engine  t h a t  a l so  i s  gimbal-mounted t o  provide  
p i t c h  and yaw c o n t r o l  through t h e  second s t a g e  burn. A 
n i t r o q e n  gas  system uses  e i g h t  f i x e d  nozz le s  fo r  r o l l  con- 
t r o l  du r ing  powered and coast f l i g h t ,  as w e l l  as p i t c h  and 
yaw c o n t r o l  du r ing  coast and a f t e r  second s t a g e  c u t o f f s .  
Two f i x e d  nozz le s ,  fed by the  p r o p e l l a n t  t a n k ,  helium p res -  
s u r i z a t i o n  system, provide  r e t r o t h r u s t  a f te r  t h i r d  s t a g e  
s e p a r a t i o n .  Fif ty- two minutes a f t e r  spacecraft s e p a r a t i o n ,  
t h e  second s t a g e  w i l l  be r e i g n i t e d  fo r  a 16-second bvrn. 
Data on t h i s  burn w i l l  be c o l l e c t e d  f o r  s t u d i e s  r e l a t e d  t o  
f u t u r e  D e l t a  miss ions .  

Thi rd  Stacre 

The t h i r d  stage i s  t h e  TE-364-4 s p i n - s t a b i l i z e d ,  s o l i d  
p r o p e l l a n t  Thiokol motor. I t  i s  secured i n  the s p i n  t a b l e  
mounted t o  the  second s t a g e .  T h e  f i r i n g  of e i g h t  s o l i d  
p r o p e l l a n t  rockets f i x e d  t o  t h e  s p i n  table  accomplishes 
spin-up of the. t h i r d  s t a g e  s p a c e c r a f t  assembly. 

I n j e c t i o n  I n t o  Synchronous O r b i t  

The Delta v e h i c l e  w i l l  i n j e c t  Palapa i n t o  a t r a n s f e r  
o r b i t  having an apogee of 3 6 , 3 0 0  k m  ( 2 2 , 5 7 0  m i . ) .  A t  t h i s  
point,NASA/Delta r e s p o n s i b i l i t i e s  end. Command, c o n t r o l ,  
t r a c k i n g  and d a t a  a n a l y s i s  become t h e  r e s p o n s i b i l i t i e s  of 
t h e  Western Union Cont ro l  S t a t i o n s  and J a k a r t a .  

- m o r e -  
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A l t i t u d e  Veloc i ty  
E v e n t  Time R i l o m e t e r s / M i l e s  Km/hr Mph 

L i f t o f f  0 sec. 0 0 2,434 1 , 5 1 2  

Six S o l i d  Motor Burnout 38 sec. 6 4 2 ,358  1 , 4 6 7  

T h r e e  So l id  Motor 39 sec. 
I g n i t i o n  

6 4 2,358 1 , 4 6 7  

3,960 2,460 T h r e e  So l id  Motor 1 m i n .  18 sec. 2 3  1 4  
Burnout 

Nine S o l i d  Motor 
Je t t i son  

Main E n g i n e  Cutoff  
(MECO) 

4,266 2 ,650  24 1 5  1 min. 27 sec. 

106  65 18 ,702  11 ,620  
I 
QI 
I 

3 min. 48 sec. 

First/Second Stage 3 min. 56 sec. 113 70 18 ,720  11 ,632  
Separation 

Second S t a g e  I g n i t i o n  4 min. 1 sec. 1 1 6  72 19 ,782  12 ,292  

F a i r i n g  Jet t ison 4 min. 35 sec. 1 3 7  85 1 9 , 2 6 0  1 1 , 9 6 7  

Second  S t a g e  Cutoff 8 min. 55 sec. 188 1 1 7  28 ,222  17 ,536  
(SECO) 

T h i r d  Stage S p i n u p  22 m i n .  36 sec. 231 1 4 3  27 ,893  17 ,332  

-more- 



TYPICAL LAUNC'H SEQUENCE FOR PALAPA-€3 (Cont ' d o  ) 

A l t i t u d e  Veloc i ty  
Event T ime  Kilometers/Miles Km/hr Mph 

Second/Third Stage 22  min. 38 sec. 231 143 27,893 17 I 332 
Separa t ion  

17 I 332 

22  I 864 

27  I 893 Third Stage I g n i t i o n  23 min. 20  sec. 231 

Third Stage Burnout 2 4  min. 3 sec. 233 145 36 I 797 

143 

Third Stage/Space- 
c r a f t  Separa t ion  

25 min. 15 sec. 259 

*Second Stage I g n i t i o n  77 min. 24  see. 
# 2  

Second Stage Cutoff 77 min. 26 sec. 
(SECO 2) 

1 6 1  2 2 , 8 1 1  36,710 

I 
4 
I 

*Experimental Burn f o r  R&D Purposes. N o t  mission-related.  

-more- 
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LAUNCH OPERATIONS 

Kennedy Space Cen te r ' s  Expendable Vehicles Directorate 
p l ays  a key r o l e  i n  t he  p repa ra t ion  and launch of t h e  t h r u s t -  
augmented Delta rocke t  ca r ry ing  Palapa-B. 

Del ta  1 2 9  w i l l  be launched from Pad A a t  Complex 1 7 ,  
Cape Canaveral A i r  Force S ta t ion .  

T h e  Del ta  f i r s t  s t a g e  and i n t e r s t a q e  w e r e  erected on 
Pad A Jan.  11. The n ine  s o l i d  strap-on rocket  motors w e r e  
mounted i n  p lace  around t h e  base of t h e  f i r s t  s t a g e  Jan. 1 3  
and 1 4  and t h e  second s t a g e  was erected Jan. 21 .  

The Palapa-B spacec ra f t  w a s  received e a r l y  i n  February,  
checked o u t  and m a t e d  w i t h  t h e  Del ta  t h i r d  stage. T h e  s taged  
spacec ra f t  assembly i s  t o  be mated w i t h  D e l t a  on March 3 and 
t h e  payload f a i r i n g  which w i l l  p r o t e c t  t h e  s p a c e c r a f t  on i t s  
f l i g h t  through t h e  atmosphere i s  t o  be pu t  i n  p lace  March 8. 

DELTA/PALAPA LAUNCH TEAM 

NASA Headquarters 

John F. Yardley Associate Adminis t ra tor  
f o r  Space F l i g h t  

Joseph B. Mahon Director of Expendable Launch 
Vehicle Programs 

P e t e r  T. Eaton Manager, D e l t a  Program 

Goddard Space F l i g h t  Center 

D r .  Robert S. Cooper Director 

Robert E. Srnylie Deputy Direc tor  

D r .  W i l l i a m  C. Schneider Di rec tor  of Projects 
Management 

Charles  R. Gunn 

W i l l i a m  R. Russe l l  

D e l t a  P r o j e c t  Manager 

Deputy D e l t a  P r o j e c t  
Manaqer, Technical 

-more- 
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Goddard Cen te r  (cont 'd . )  _- 

Robert Goss 

W i 1 1 i am Burr owb r i d  ge 

Tecwyn Roberts  

A lbe r t  G. Ferris 

Richard Sc la f fo rd  

Dale C a l l  

John Walker 

Wayne Murray 

P a t  McGoldrick 

Kennedy Space Center  

L e e  R. Scherer  

M i l e s  R o s s  

D r .  Walter  J, Kapryan 

George F. Page 

Hugh A. Weston, Jr. 

Wayne L,  McCall 

Lawrence F. Kruse 

Chief ,  Mission Analysis  and 
I n t e g r a t i o n  Branch, Delta 
P r o j e c t  Of f i ce  

Delta Mission I n t e g r a t i o n  
Engineer 

D i rec to r  of Networks 

Director of Mission and 
Data Operat ions 

Network Support  Manager 

Network Di rec to r  

Network Operat ions Manaqer 

Network Operat ions Manager 

NASA Communications Engineer 

Director 

Deputy Di rec to r  

D i r e c t o r ,  Space Vehicles  
Operat ions 

D i r e c t o r ,  Expendable Vehicles  

Chief ,  Del ta  Operat ions 
Div is ion  

Chief Engineer ,  Del ta  
ope ra t ions  

Spacec ra f t  Coordinator  

-end- 
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V I K I N G  SET TO D I G  DEEPLY 

Commands have been s e n t  t o  t h e  Viking 1 l a n d e r  on 

Mars t o  begin  o p e r a t i o n s  t o  d i g  a foot -deep  t r e n c h  i n  

t h e  s o i l  and d i s t r i b u t e  samples t o  t h r e e  in s t rumen t s .  

The t rench-- the  deepes t  y e t - - i s  be ing  dug t o  h e l p  

Viking b i o l o g i s t s  unders tand  t h e  complex s o i l  chemis t ry ,  

and t o  see if l a r g e  amounts of oxygen t h a t  w e r e  observed 

i n  s u r f a c e  samples a l s o  occur  a t  depth .  

- more - 
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Commands w e r e  s e n t  (Thursday, Feb. 1 0 )  from NASA's 

Jet  P ropu l s ion  Labora tory  t o  Viking Lander 1 t o  begin  its . 

deep-digging o p e r a t i o n s  on Sa tu rday ,  Feb. 1 2 .  The sequence 

w i l l  con t inue  through March 1 5  and w i l l  i n c l u d e  a series of 

p i c t u r e s  t aken  by t h e  l a n d e r  t o  show miss ion  c o n t r o l l e r s  how 

it i s  p r o g r e s s i n g .  
. 

On March 13,  t h e  f i r s t  sample f r o m  t h e  deep t r e n c h  

w i l l  be p l aced  i n  t h e  i n o r g a n i c  s o i l - a n a l y s i s  experiment .  

The f i n a l  sample,  from t h e  bottom of t h e  t r e n c h ,  

w i l l  be p l aced  i n  t h e  b io logy  i n s t r u m e n t ' s  gas-exchange 

experiment  i n  e a r l y  A p r i l ,  accord ing  t o  c u r r e n t  p l a n s .  

A sha l lower  t r e n c h  w i l l  be  dug by Viking Lander 2 .  

The o p e r a t i o n s  began w i t h  an a t t e m p t  t o  b u i l d  a rock p i l e  

t h a t  would have been p l aced  i n  t h e  i n o r g a n i c  s o i l  a n a l y s i s  

i n s t rumen t .  However, s c i e n t i s t s  w e r e  unable  t o  f i n d  any 

pebb les  and have concluded t h a t  t h e  a r e a  where t h e  d i g  took 

p l a c e  has  o n l y  f i n e  m a t e r i a l s  and l i g h t l y  cemented s o i l  g r a i n s  

- more - 
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During the Lander 2 digging sequence, a soil sample 

will be taken fo r  the inorganic experiments on Feb. 16. 

Another attempt will be made to build a rock pile on Feb. 27. 

A sample for the inorganic experiment will be taken March 12 

and 13. 

The final sample from the bottom of the trench will 

be placed i n  Lander 2 ' s  biology instrument about March 28 

and 29, according to present plans. That sample will be 

distributed to Lander 2 ' s  labeled release and carbon assimi- 

lation experiments within the biology package 

used for a closed cold incubation sequence. 

and will be 

Meanwhile, Viking Orbiter 1 continued to close in 

on the Martian satellite Phobos for a series of close passes. 

The sequence will begin Feb. 18 and continue through Feb. 2 4 .  

The closest pass--at a distance of about 80 kilometers (50 

miles)--will occur Feb. 2 3 .  A total of 11 close passes at 

Phobos are planned. 

- more - 
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In addition to a series of photographs of the small 

satellite, scientists will closely measure Phobos' tempera- 

ture and will observe how its gravity deflects the course 

of the spacecraft. These measurements and the pictures 

s h o u l d  help determine Phobos' composition and provide some 

clues to its history and that of the solar system. 

I 

After completion of the Phobos encounters, mission 

planners will alter the orbit of Viking Orbiter 1, dropping 

its closest approach to Mars to about 300 km (185 mi.) from 

the present closest-approach altitude of 1,500 km ( 9 5 0  mi.). 

- end - 



National Aeronautics and 
Space Administration 

Washington, D.C. 20546 
AC 202 755-8370 

Richard McCormack 
Headquarters, Washington, D.C. 
(Phone: 202/755-8487) 

For Release: 

IMMEDIATE 

Mack Herring 
National Space Technology Laboratories 
Bay St. Louis, Miss. /( 
(Phone: 601/688-3341) f 

;,J 

j RELEASE NO: 77-25 /' 

p'' 
/ 

MISSISSIPPI RIVER TO BE MONITORED BY SATJ~LITE 
i 

- 

Even Mark Twain, with all of h2s ,' boyish imagination, 

would have been astonished to se~%'"his" river measured and 

watched by a gadget called a,&atellite 22,300 miles up in 

, space. A .  

I '  

.r' 

Although it's to.o''*late for the folks of Mark Twain's 

day, a new system developed by NASA in cooperation with the 

U.S. Army Corps:'of Engineers, will be just in time to monitor 
il 

the great Mississippi River from St. Louis, Mo.,to the Gulf ' 

of Mexico this spring. 

The system using "off the shelf" space technology, was 

developed and demonstrated for the Corps of Engineers at 

NASA's National Space Technology Labororatories, Bay St. 

Louis, Miss. 

vironmental Satellite (GOES) Data Acquisition System. 

It is called a Geostationary Operational En- 

- more - 
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Water Data Transmitters (WDTs) have been placed at 

stategic locations along the Mississippi River, at water 

control structures and on principal tributaries in the 

middle and lower Mississippi River valley. 

These remote instruments take vital measurements such 

as river and reservoir water level, rainfall and water 

quality ... and communicate the data via the National Oceanic 
and Atmospheric Administration (NOAA) GOES-1 satellite to a 

central ground receiving site. There, the information is 

converted to usable engineering units, stored in a computer 

and displayed immediately on a board. The vast quantities 

of data are applied in computer models to aid the water 

control decision-making process. Water control managers will 

be able to observe the board, to see in "real time" what 

the giant Mississippi River is doing. This information will 

assist the Corps of Engineers managers to act on levee 

reinforcement and to respond to flood situations quicker 

and more efficiently than in the past. 

The system was developed by NASA at the request of the 

Corps of Engineers Lower Mississippi Valley Division. NASA 

engineers and technicians have just coppleted checking out 

the system at the NSTL laboratories near Bay St. Louis, Miss., 

and demonstrating that it is operational, before turning 

it over to the Corps. 

- more - 
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The signals are now coming from 20 of the stationary 

WDTs or "river black boxes" via satellite to an antenna 

at NSTL, recorded and displayed during this checkout phase. 

There will be 80 stations in the automated data collection 

system initially. 

The system was officially turned over to the Corps 

of Engineers this week and will be moved and installed in 

the River and Reservoir Control Center in the Lower Mis- 

sissippi Valley Division off ice in Vickburg, Miss. 

Although Corps officials say information gathered 

rapidly for real time use has already proven valuable, 

the real worth of the system will be to help monitor and 

manage the great river on a continuing basis year around, 

especially during floods and droughts. 

Quick and accurate 'information will allow the Corps 

to assist federal, state and local governments, river traffic, 

industry and farmers, and anyone who is affected by the 

waters of the Mississippi in matters relating to the vast 

water resource of the lower Mississippi River valley, in- 

cluding the Atchafalaya River Basin in southern Louisiana. 

The project was initiated in 1975 after many discussions . 

between NASA and Corps personnel on the transfer and demon- 

stration of this space technology. 

Initial development of this technology occurred during 

the Nimbus and Application Technology Satellite programs 

of NASA. 

-end- 
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INVESTIGATORS SELECTED FOR FIRST SPACELAB FLIGHT 

Two hundred and twenty-two scientists, representing 

the United States and 14 other countries, have been selected 

to participate in the first Spacelab flight in 1980. 

The group was chosen by NASA and the European Space 

Agency (ESA) from more than 2,000 candidates who responded 

to invitations to participate in the jointly planned NASA/ESA 

mi s s ion. 

Scheduled to be launched into Earth orbit aboard NASA's 

Space Shuttle in the second half of 1980, the European- 

built Spacelab is designed to allow workers to live and to 

perform experiments in space economically and frequently. 

-more- 
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The primary objective of the first flight is to verify 

the performance of Spacelab systems and subsystems, and to 

measure the environment surrounding the Shuttle. 

The secondary objective is to obtain valuable scien- 

tific, applications and technoloqy data and to demonstrate 

the broad capabilitv of Spacelab to perform space research. 

Stratospheric and upper atmosphere research will be empha- 

sized on this fliTht, but experiments also will be performed 

in plasma physics, biology, botany, medicine, astronomy, 

solar physics and Earth observations and in technology 

areas such as thermodvnamics, materials processing and 

lubrication. 

Spacelab 1, a reusable laboratorv, will consist of two 

main elements, a pressurized module and a pallet. The pres- 

surized module is the laboratory where the scientists w i l l  

work. It will have a shirtsleeve environment to make work 

as pleasant and as nearly like that of an Earth-based 

laboratory as possible. 

sure to space, Spacelab provides a series of pallet segments 

in the payload bay. 

For instruments that require expo- 

In addition to serving as a mounting 

platform, pallets provide power, thermal conditioning, data 

and other services to the instruments. Spacelab 1 will have 

one pallet, but as many as five may be flown at one time. 

-more- 
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Spacelab 1 will be launched from the Eastern Test Range, 

Cape Canaveral, Fla., and will remain in Shuttle Orbiter's 

cargo bay as it orbits the Earth at an altitude of about 250  

kilometers (155 miles), with an inclination o€ 57 degrees. 

The flight will last one week. 

After the Shuttle Orbiter reaches its proper orbit, 

the necessary Spacelab systems will be activated and tested. 

Then the payload specialists,working with the Orbiter crew 

and the scientific and technical investigators on the ground, 

will perform various experiments until the Spacelab systems 

are shut down in preparation for returning to the landing 

site. The two payload specialists, an American and a 

European, will work complementary shifts so that scientific 

experimentation can continue 2 4  hours a day. 

Of the 86 investigators chosen by NASA, 81 are from 

the United States and the others are from India, Japan, 

Canada, France and Belgium. The remaining 136 scientists 

selected by ESA come from 10 ESA member states, plus 

Austria and Norway. 

-more- 
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The S o l a r  T e r r e s t r i a l  D iv i s ion  i n  NASA's O f f i c e  of 

Space Sc ience  has  o v e r a l l  management r e s p o n s i b i l i t y  f o r  

t h e  NASA Space lab  1 payload.  B.  6.  N o b l i t t  i s  t h e  Program 

Manager and W. W.  L. Taylor  i s  Program S c i e n t i s t .  Marsha l l  

Space F l i g h t  Cen te r ,  H u n t s v i l l e ,  A l a . ,  has  been a s s igned  

P r o j e c t  Management r e s p o n s i b i l i t y  f o r  Space lab  1, w i t h  

R. E .  Pace as Mission Manager. C .  R.  Chappel l  i s  t h e  Mission 

S c i e n t i s t .  R e s p o n s i b i l i t y  fo r  t h e  ESA payload f o r  Space lab  1 

has  been a s s igned  by ESA t o  i t s  O f f i c e  of Spacelab Payload 

I n t e g r a t i o n  and Coordina t ion  i n  Europe (SPICE) a t  Porz-Wahn, 

West Germany. 

- more - 
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The Principal Investigators selected by NASA and 

their research areas are as follows: 

M. Iz. Torr - University of Michigan 
Atmospheric Sciences 

S. B. Mende - Lockheed Palo Alto Research Laboratories 
Atmospheric Sciences 

T. Obayashi - University of Tokyo 
Atmospheric and Plasma Physics 

S. Biswas - Tata Institute of Fundamental Research 
(India) 
Cosmic Ray Physics 

C. S. Bowyer - University of California (Berkelev) 
Ultraviolet Astronomv 

L. R. Young - I!assachusetts Institute of Technology 
Vestibular Studies 

M. F. Reschke - NASA, Johnson Space Center 
Vestibular Studies 

S. L. Kimsey - NASA, Johnson Space Center 
Blood Kinetics 

E. W. Voss - University of Illinois 
Immune Responses 

F. M. Sulzman - Harvard Medical School 
Circadian Rhythms 

A. H. Brown - University of Pennsylvania 
Plant Growth Studies 

E. V. Benton - University of San Francisco 
High Energy Particle Dosimetry 

J. Hart - University of Colorado 
Atmospheric Sciences 

C. H .  T. Pan - Shaker Research Corporation 
Lubrication 

K. E. Demorest - NASA, Marshall Space Flight Center 
Tribology 

-more- 

._ -- . .  - - .. . .* , 



-6- 

C .  B. Farmer - NASA, Jet Propulsion Laboratory 
Atmospheric Sciences 

R. C. Sillson - NASA, Jet propulsion Laboratory 
Radiation Measurement 

Investigators have been selected by ESA fo r  the 

following studies aboard Spacelab 1: 

Atmospheric Physics 

Composition Measurements with a Grille Spectrometer 
Infrared Photography to Study Upper Atmospheric Waves 
Interferometric Temperature and Wind Measurements 
Photometry of Lyman Alpha Emissions 
Solar Spectrum from 1900.19 to 4 Microns 

Plasma Physics 

Measurements of Low Energy Electrons 
Phenomena Induced by Charged Particle Beams 

Solar Phvsics 

Solar Constant Measurement 

Astronomy 

W Astronomical Observations 
X-ray Spectroscopy 
Heavy Cosmic Ray Isotopes 

Life Sciences 

Vestibular Studies 
Mass Discrimination 
Measurement of Intrathoraxic Blood Pressure 
Lymphocyte Proliferation 
Penetrating Radiation Studies 
Biological Effects of Hard Radiation 
Three Dimensional Ballistocardiography 
Electrophysiological Tape Recorder 
Hormonal Measurements in the Space Environment 

-more- 
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Material Sciences 

Isothermal Furnace 
Low Temperature Gradient Furnace 
Mirror Furnace 
High Temperature Gradient Furnace 
Fluid Physics Module 
Miscellaneous Material Science Investigations 

Earth Observations 

Cartography 
Microwave Scatterometer--Radiometer 

Measurements of the Shuttle/Spacelab Environment 

Magnetic Field Measurements 

- end - 
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NASA CONTRACTS FOR WORLD'S LARGEST WINDMILL BLADE 

NASA's Lewis Research Center, Cleveland, Ohio, 

acting as project manager for the Energy Research and 

Development Administration (ERDA) , has named Kaman 
Aerospace Corp. of Bloomfield, Conn., tc\ build the world's 

largest windmill blade. 

The 15-story blade will be constructed primarily 

of glass fiber, using techniques derived from those 

applied to buld helicopter rotors. 

about 19,400 kilograms (17 tons). 

It will weigh 

At 45.7 meters (150 feet), the blade will be more 

than twice the length of the 19 m (62 .5  ft.) blades 

which power the 100-kilowatt wind turbine generator now 

in use at Lewis Research Center's Plum Brook Station 

in Sandusky, Ohio. 
- morr - Flailed : 
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The la rges t  windmil l  on r e c o r d  w a s  b u i l t  b e f o r e  

World War I1 on Grandpa 's  Knob a t  Rut land ,  V t .  I n  winds 

of 50 k i l o m e t e r s  p e r  hour ( 3 0  m i l e s  p e r  hour)  o r  more, 

it cou ld  g e n e r a t e  1 . 2 5  megawatts of e l e c t r i c i t y  w i t h  i t s  

26.5 m (87.5 f t . )  b l a d e s .  The wind g e n e r a t o r  ceased  

o p e r a t i n g  i n I a n 5  when one o f  t h e  b l a d e s  broke off n e a r  

t h e  hub. 

The $2  m i l l i o n  contract  w i t h  Kaman Aerospace w i l l  

pay f o r  d e s i g n i n g ,  f a b r i c a t i n g ,  t e s t i n g  and e v a l u a t i n g  

t h e  g i a n t  t u r b i n e  ro to r  b l a d e ,  which i s  t o  be r e p r e s e n t a t i v e  

of  t h e  t y p e  of b l a d e s  needed f o r  p roduc t ion  windmi l l s  

g e n e r a t i n g  1 . 5  megawatts of e l e c t r i c i t y - - e n o u g h  f o r  

several hundred homes'. 

The c o n t r a c t  allows f o r  t h e  expens ive  t o o l i n g  

necessa ry  t o  b u i l d  t h e  s i n g l e  b l a d e  and f o r  t h e  

t e c h n o l o g i c a l  development r e q u i r e d  t o  f a b r i c a t e  such 

b l a d e s  f o r  f u t u r e  p roduc t ion .  The l a r g e s t  h e l i c o p t e r  

b l a d e  now i n  use  i s  o n l y  abou t  a t h i r d  as  long--16.7 m 

(55 f t . ) .  

- more - 
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Detailed design studies will also begin this year 

on 2 megawatt wind turbines. Two of the 47.5 m (150 ft.) 

blades would be needed to power a 2-megawatt wind turbine 

in average winds of 22 km/h (14 mp/h) . NASA and ERDA 

will use these studies to determine the future test 

program for blades this size. 

ERDA is pursuing development of giant wind turbines 

as a result of studies showing that the larger machines 

can produce electricity at a lower cost per kilowatt. 

General Electric Co. is designing and building two 

1.5-megawatt wind machines to be installed and tested 

for NASA and ERDA in 1978-80. 

- end - 
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SOUNDING ROCKETS WILL STUDY MYSTERI~~S CELESTIAL OBJECTS 
>’ 

.>I’ 

Some of the most mysterious’ f astronomical objects in the 

universe will be among the owservation targets of six NASA 

rockets launched from Australia this month. 

Instruments will be carried aloft from the Woomera 

Range in Australia during the week of Feb. 16-24 aboard 

10-meter (32-footf-long Aerobee sounding rockets to inves- 

tigate X-ray s+rs, hot stars, white dwarfs and exploding 
f 

I’ galaxies. !, 
/ 

-more- 
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NASA's Goddard Space F l i g h t  Cen te r ,  Greenbe l t ,  Md., i s  

conduct ing t h e  p r o j e c t  i n  coope ra t ion  w i t h  the Ai i s t r a l i an  

government, t h e  l ' n i v e r s i t y  of Adelaide and s e v e r a l  U . S .  

u n i v e r s i t i e s  and s c i e n t i s t s .  The Goddard p r o j e c t  manager 

i s  Richard M. Windsor. 

The i n v e s t i g a t i o n s  are as follows: 

0 One of the s t u d i e s ,  conducted by Columbia U n i v e r s i t y ,  

i n v o l v e s  " b u r s t e r s "  o r  b u r s t i n g  X-ray s t a r s .  These 

s o u r c e s  e m i t  powerful b u r s t s  of enerqy ,  observed i n  

t h e  X-ray p a r t  of t h e  e l e c t r o m a g n e t i c  spectrum, which 

w e r e  e x t e n s i v e l y  observed bv NASA's S m a l l  Astronomy 

Sa te l l i t e -3  (SAS-3) l a s t  yea r .  Rlthouqh t h e r e  has  

been much s p e c u l a t i o n ,  no one knows what t h e y  are. 

D r .  Richard Wolff of Columbia U n i v e r s i t y ' s  A s t r o -  

p h y s i c s  Labora tory  says these i n t e n s e  and unusual  

X-ray s o u r c e s  release energy  b u r s t s  a m i l l i o n  t ines  

greater t h a n  t h a t  coming from o u r  Sun i n  t h e  Sam-e 

t i m e  p e r i o d .  So f a r  t h e  b u r s t s  have been measured 

i n  seconds.  D r .  Wolff wants t o  f i n d  o u t  i f  t h e y  

a l so  ernit energy  i n  m i l l i s e c o n d s  a t  i r r e g u l a r  i n t e r -  

va ls .  I f  so ,  t h i s  could  mean t h e y  are "b lack  ho le s , "  

celest ia l  objects w i t h  such d e n s i t y  t h a t  n o t  even 

l i g h t  r a y s  can escape .  

-more- 
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A teaspoon of ma te r i a l  f r o m  such an objec t  would 

w e i q h  as much as New York. If t h e y  are neu t ron  

s t a r s ,  which are ex t remely  dense g r a v i t a t i o n a l l y -  

c o l l a p s e d  r t a r s  b e l i e v e d  t o  be t h e  r e s u l t  of suner-  

novae, thev  will have r e g u l a r  r o t a t i o n  r a t e s  and 

e m i t  s i g n a l s  measured i n  seconds.  S A S - 3  does  n o t  

have the  s e n s i t i v i t y  t o  d i f f e r e n t i a t e  between t h e  

two t y p e s  of s i g n a l s .  

0 D r .  G i L b c r t  F r i t z ,  of t h e  U.S. Naval R e s e a r c h  

Labora tory  will be f l y i n g  X-ray astronomy payloads  

i n  t w o  rockets. H e  w i l l  be lookinq  a t  t h e  Large 

Magel lanic  Cloud and t h e  Coma  C l u s t e r  of g a l a x i e s .  

I n  Observing t h e  Magel lan ic  c loud ,  he w i l l  look f o r  

new X-ray stars i n  o r d e r  t o  compare t h e i r  d i s t r i -  

b u t i o n ,  l uminos i ty ,  t empera tu res  and p e r i o d i c  o r  

random X-ray f l u c t u a t i o n ,  w i t h  stars i n  o u r  own 

ga laxy .  

There are millions of stars i n  what i s  c a l l e d  

The Bar, a c igar -shaped  s w a r m  o f  stars a t  t h e  c e n t e r  

of t h e  Large Magel lan ic  Cloud where an  X-ray source  

h a s  been r e p o r t e d .  D r .  F r i t z ' s  o b s e r v a t i o n s  w i l l  

de te rmine  whether t h e  Magel lan ic  Cloud i s  similar t o  

o u r  own ga laxy ,  which has  s e v e r a l  X-ray s o u r c e s  v e r y  

c l o s e  t o  the  g a l a c t i c  nuc leus  where s tar  d e n s i t v  i s  

h igh .  
- m o r e -  
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Some scientific theories of these X-ray sources 

are associated with either larqe numbers of neutron 

stars or an immense black hole .  

0 A second NRL payload will scan the Coma Cluster of 

galaxies, a well-known X-ray source, to build up an 

X-ray picture of the cluster. The X-ray picture 

w i l l  enable scientists to test theoretical models 

of the origin of the hot ( lor3 million degrees 

Kelvin) intergalactic gas producing the X-rays. 

0 Dr. Warren Moos of Johns Hopkins University will be 

looking at nearby Alpha Centauri and other stars 

similar to our Sun. Alpha Centauri-A, four and a 

half light years away, is called the twin of our 

Sun and is believed to be about twice its age. 

Dr. Moos will look for evidence of a corona in far 

ultraviolet light. None has ever been seen. The 

results of this observation may give us a better 

idea of what our Sun will be like in the future. 

0 Another Johns Hopkins investigator, Dr. Paul 

Feldman, will be flying instrumeqtation designed 

to make accurate ultraviolet meaFurements of early 

type or hot stars. These stars will be used for 

inflight calibration of satellite-borne ultraviolet 

telescopes. 

-more- 
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An extreme ultraviolet instrument will also 

look at emissions from white dwarf companion stars 

in binary svstems. White dwarfs are the end pro- 

duct of evolution for most stars of low mass. 

0 A Godd-ard scientist, Dr. Andrew Y e  Smith, will be 

looking at the Large rlaqellanic Cloud vith a 

Schwarzschild camera equipeed with ultraviolet 

filters. He will be studying the distribution of 

hot stars, young supernovae remnants, galactic 

dust, hiqh-energy gas and other celestial phenomena. 

The Aerobee has been a U . S .  launch vehicle since 1947, 

having launched nearly 1,000 scientific payloads. It is 

capable of lifting a 181-kilogram (400-pound) payload to 

an altitude of 210 kilometers (130 miles). 

-end- 
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MCDONNELL DOUGLAS TO MARKET SHUTTLE UPPER,STAGE FOR 

HEAVY PAYLOADS 

NASA and the McDonnell Douglas >Gorp., Huntington Beach, 
Calif., have signed an agreement under which as a commercial 

venture the company will design, manufacture and test a 

solid-propellant upper stage system, including integration 

services, to be used on Spap Shuttle missions for heavv 

Atlas-Centaur class payloiids. 

The agreement, similar to one between the conpan;? and 

K?GA reaz:li-d l z t c  laht year, provides for an upper stage 

that would handle payloads weighing u;? to 2,qOO kilograns 

( 4 , 4 0 0  pov.nds) . 

-more- 
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A f t e r  i n s e r t i o n  i n t o  low E a r t h  o r b i t  by t h e  S h u t t l e ,  

t h e  upper s t a g e  would c a r r y  payloads  i n t o  a t r a n s f e r  o r b i t  

where a k i ck  motor would i n s e r t  it i n t o  a c i r cu?a r ,  geosyn- 

chronous o r b i t  35,9nn k i l o m e t e r s  (32 ,3nn m i l e s )  ahoTre t h e  

Ea r th .  The ear l ie r  agreement concerned an upper s t a g e  

capab le  of hand l ing  payloads  up t o  L,l.nCI PCJ ( ? , ! 5 ?  lb.). 

The new agreement cove r s  payloads of a s i z e  now 

be ing  launched u s i n g  A t l a s  Centaur  r o c k e t s  w h i l e  t h e  p re -  

v ious  agreement cove r s  l i g h t e r  payloads  o f  a s i z e  now 

be ing  p l aced  i n  o r b i t  by Delta launch v e h i c l e s .  

stages are c a l l e d  SSUS-A ( f o r  Spinning  S o l i d  Upper 

S tage-At las  Centaur  c lass)  and SSUS-D ( fo r  D e l t a  c l a s s ) .  

The 

McDonnell Douglas may s e l l  t h e s e  stages and s e r v i c e s  

e i ther  d i r e c t l y  t o  u s e r s  o r  t o  NASA. The company w i l l  

m e e t  t h e  NASA schedule  f o r  Space S h u t t l e  o p e r a t i o n s  so 

t h a t  NASA's a s s u r a n c e s  t o  Space S h u t t l e  u s e r s  w i l l  be m e t .  

The Space S h u t t l e  i s  a r e u s a b l e  space v e h i c l e  t h a t  

i s  launched l i k e  a rocket  and l a n d s  a f t e r  i t s  miss ion  on 

a runway l i k e  an  a i r p l a n e .  

1 9 8 0  it w i l l  r e p l a c e  m o s t  of N A S A ' s  expendable  launch  v e h i c l e s  

such as t h e  Atlas-Centaur  and D e l t a .  T h e  Space S h u t t l e  i s  

designed so t h a t  it may be r e f u r b i s h e d  and p repa red  f o r  

When it becomes o p e r a t i o n a l  i n  

a n o t h e r  f l i g h t  two weeks af ter  l a n d i n g .  

- more - 
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The space agency plans to procure SSIJS-A s v s t e m s  

only from firms with which it has a commercial aTrecmcnt .  

Firms which reach agreement with NASA will be free to 

se l l  their stages to customers directly or to NASA. 

The agreements specify performance requirements, 

define a schedule for development establish unit ceiling 

prices and a ceiling profit. 

- end - 



NASA News 
National Aeronautics and 
Space Administration 

Washington. D C 20546 
AC 202 755-8370 

Ken Atchison 
Headquarters ,  Washington, D.C. 
(Phone: 202/755-3147) 

F w  Release 
IMMEDIATE 

RELEASE NO: 77-30 

NASA AVIATION SAFETY REPORTING CITED FOR IMPROVED Q U A L I T Y  

An increase i n  t h e  q u a l i t y  of r e p o r t i n g  marked t h e  

second q u a r t e r  o p e r a t i o n s  of t h e  NASA Avia t ion  S a f e t y  

Repor t ing  System (ASRS). Over h a l f  of t h e  1497 r e p o r t s  

r ece ived ,  d e a l i n g  w i t h  a i r  o p e r a t i o n s  problems nat ionwide,  

inc luded  u n s o l i c i t e d  recommendations toward s o l u t i o n  of a 

v a r i e t y  of  a i r  t r a f f i c  problems, o f f e r e d  by persons  s u b m i t -  

t i n g  t h e  documents. 

NASA commented i n  i t s  second q u a r t e r l y  r e p o r t  for t h e  

pe r iod  ending October 14 t h a t  much thought  and e f f o r t  went 

i n t o  p r e p a r a t i o n  of t h e s e  vo lun ta ry  r e p o r t s .  

The NASA ASRS i s  p a r t  of the  FAA Avia t ion  S a f e t y  

Repor t ing  Program. 

t o  t a k e  p o s i t i v e  a c t i o n  t o  i n c r e a s e  t h e  s a f e t y  of t h e  

Na t iona l  Avia t ion  System. 

The program enab le s  t h e  FAA and o t h e r s  

- more - 
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Designed a s  an e a r l y  warning system, ASRS r e p o r t s  

a r e  v o l u n t a r i l y  submi t ted  t o  NASA by p i l o t s ,  a i r  t r a f f i c  

c o n t r o l l e r s  and o t h e r s  i n  t h e  Na t iona l  Avia t ion  system. 

F i f t y - e i g h t  A l e r t  B u l l e t i n s  were prepared  and submi t ted  

by t h e  NASA t o  t h e  FAA dur ing  t h i s  r e p o r t  pe r iod .  

During t h e  f i r s t  and second q u a r t e r s  t h e  volume of  

r e p o r t s  t o  t h e  ASRS remained r e l a t i v e l y  c o n s t a n t ,  w i th  an 

average of 1 0 0  r e p o r t s  be ing  r ece ived  each week. Reports  

f r o m  p i l o t s  d e c l i n e d  s l i g h t l y  du r ing  the  second q u a r t e r .  

C o n t r o l l e r  reports now comprise h a l f  rather than  one- 

t h i r d  of t h e  t o t a l  volume. 

The NASA q u a r t e r l y  rep .or t  no ted  t h a t  a t  l e a s t  t h r e e -  

f o u r t h s  of  a l l  r e p o r t s  involved  i n c i d e n t s  i n  c o n t r o l l e d  

a i r s p a c e  and t h a t  s o m e  type of f l i g h t  p l a n  had been f i l e d  

i n  84 p e r  c e n t  of t h e  f l i g h t s  desc r ibed .  

A l l  ASRS r e p o r t s  r ece ived  du r ing  t h e  second q u a r t e r  

w e r e  i n i t i a l l y  screened  by NASA personnel .  They w e r e  then  

processed  wi th  names of persons  r e p o r t i n g  removed and were 

ana lyzed  by t h e  p r o f e s s i o n a l  s t a f f  of B a t t e l l e ' s  Columbus 

Div is ion  a t  i t s  ASRS O f f i c e  i n  Mount+ V i e w ,  C a l i f .  
4 

- more - 
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During t h i s  p rocess ,  a t t empt s  w e r e  m a d e  t o  augment 

t he  informat ion  conta ined  i n  340 reports by t e lephone  con- 

t ac t  w i t h  t h e  r e p o r t e r .  These a t t empt s  w e r e  s u c c e s s f u l  

i n  270 cases. Eighty  p e r  c e n t  of t h e  r e p o r t s  submi t ted  

were reviewed w i t h i n  2 working days wi th  names of persons  

r e p o r t i n g  removed t o  p r o t e c t  t h e i r  r i g h t  of  free comment 

wi thout  f e a r  of r e p r i s a l s .  

The NASA ASRS Second Q u a r t e r l y  Report ,  NASA TM X-3494, 

can be ob ta ined  from t h e  Na t iona l  Technica l  Informat ion  

S e r v i c e ,  S p r i n g f i e l d ,  Va., 22161 for $4.25. 

-end- 
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NASA has announced the development of large-area, ultra- 

thin silicon solar cells to increase the power-to-weight 

capability of solar arrays in space. 

thinner than a sheet of newspaper. 

The new cells are 

This technology breakthrough is a major step toward 

enabling solar energy to be used in space for applications 

requirinq multi-kilowatts -- even millions of watts -- of 
' electrical power, NASA officials reported. 

-more- 
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The thin cells were developed by the Solarex Corp., 

Rockville, Md., under the sponsorship of NASA's O f f i c e  of 

Aeronautics and Space Technology (OAST). Hundreds of four- 

centimeter-square thin cells have been manufactured and 

delivered by Solarex to the NASA Jet Propulsion Laboratory 

(JPL), Pasadena, Calif., for test, evaluation and design 

application studies. 

The cells are LO to 50 microns -- about 2/1000th of 
an inch -- thick, only one-sixth of the 300-micron thickness 
used in present spacecraft solar arrays. (A micron is 

1/25,000th of an inch.) 

Ultra-lightweight thin cells will- permit development 

of larger solar arravs, producing multi-kilowatt electrical 

power for ion propulsion systems for extended svace explor- 

ation. They would also provide the potential for powering 

platforms and perhaps remote satellite power stations in 

the future. 

A second firm, Spectrolab, Inc., Sylmar, Calif., also 

has begun to manufacture and deliver the thin cells to JPL. 

-more- 
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Solarex has manufactured the cells in sizes up to 38  

centimeters square. The cells have been demonstrated to 

be structurally flexible and less fragile than their thinness 

would imply, overcoming a major concern during development. 

The energy conversion efficiency of the new cells is vir- 

tually equal to that of the conventional 300-micron thick 

cells now in general use (I1 per cent for the thin, versus 

12-13 per cent for the thick). 

-end- 
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D E S I G N  PROPOSALS SOUGHT FOR INFRARED SATELLITE 

NASA has  i n v i t e d  i n d u s t r y  t o  submit p r o p o s a l s  f o r  

t h e  des ign  and manufacture of an i n t e r n a t i o n a l  I n f r a r e d  

Astronomy S a t e l l i t e  (IRAS). 

The p r o j e c t  w a s  r e c e n t l y  approved by t h e  United 

S t a t e s  and t h e  Ne the r l ands ,  w i t h  t h e  J e t  P ropu l s ion  

Labora tory ,  Pasadena, C a l i f . ,  a s s igned  t o  manage t h e  

U.S. p o r t i o n .  

P roposa l s  are due by March 1, l e a d i n g  t o  s e l e c t i o n  

of a c o n t r a c t o r  l a t e r  t h i s  y e a r .  

Mailed : 
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Scheduled f o r  launch i n  March 1981 ,  the  Ear th-  

o r b i t i n g  obse rva to ry  w i l l  employ a t e l e s c o p e  f u r n i s h e d  

by t h e  U . S . ,  a s p a c e c r a f t  b u i l t  by t h e  Nether lands  and 

a c o n t r o l  f a c i l i t y  s u p p l i e d  by the United Kingdom. 

The Exp lo re r - c l a s s  s a t e l l i t e  w i l l  be launched from 

t h e  Western Launch Opera t ions  Div is ion  a t  Lompoc, C a l i f . ,  

and p laced  i n  a 900-kilometer (563-mile) p o l a r  o r b i t .  

J P L ,  i n  a d d i t i o n  t o  i t s  p r o j e c t  management r o l e ,  

w i l l  des ign  and o p e r a t e  t h e  s c i e n t i f i c  a n a l y s i s  f a c i l i t y  

which w i l l  produce an i n f r a r e d  sky map and source  c a t a l o g u e ,  

c o n t a i n i n g  as many as 1 m i l l i o n  i n f r a r e d  sources .  N A S A ' s  

Ames Research C e n t e r ,  Mountain V i e w ,  C a l i f . ,  i s  r e s p o n s i b l e  

f o r  t h e  l a r g e  60-cm (24-in.)  a p e r t u r e  i n f r a r e d  t e l e s c o p e s .  

The IRAS p r o j e c t ,  i nvo lv ing  n e a r l y  500 s c i e n t i s t s ,  

eng inee r s  and t e c h n i c i a n s  of t h e  three n a t i o n s ,  w i l l  su r -  

vey t h e  e n t i r e  sky f o r  one y e a r  a t  t hose  i n f r a r e d  wave- 

l e n g t h s  unde tec t ab le  by Earth-based t e l e s c o p e s  because of 

t h e  obscur ing  effects of the  atmosphere.  

- more - 
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The infrared region of the electromagnetic spectrum 
. __ 

is among the least explored. 

produced discoveries which suggest that this spectral re- 

Yet early investigations have. 

gion is extremely important to a clear understanding of the 

nature of the cosmos. For example, observation of background 

radiation in the infrared is linked to the Big Bang theory 

of the origin of the universe. A shell of expanding in- 

frared radiation was theorized and then detected several 

years ago, and is thought to be evidence of the explosion 

of the primeval fireball 18 billion years ago that contained 

all the matter in today's universe. 

With IRAS, observations in the infrared will permit 

studies of stars both in the, process of forming and at 

the end of their life cycle. 

The NASA program manager is Leon Dondey. Kane Casani 

has been named project manager by JPL. 

JPL is project scientist. 

George Aumann of 

Nancy Boggess is program scientist. 

The IR telescope construction will be managed at Ames 

by Tom Harmount. 
Institute of Technology heads the U . S .  scientific team which 

will work with Dutch and British scientists. Caltech operates 

JPL for NASA. 

Prof .  Gerry Neugebauer of the California 

- end - 
.. _. 
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HUGHES NAMED TO PRODUCE THEMATIC MAPPER INSTRUMENT 

NASA has  s e l e c t e d  t h e  Hughes A i r c r a f t  Co., Space and 

Communications Group, E l  Segundo, C a l i f . ,  f o r  n e g o t i a t i o n  

o f  a c o n t r a c t  for a Thematic Mapper Ins t rument  t o  be i n s t a l l e d  

on Landsat-D scheduled  for  launch i n  e a r l y  1981. Landsat-D 

w i l l  be  the  f o u r t h  i n  a series of E a r t h  Resources Technology 

s a t e l l i t e s .  

The b a s i c  c o n t r a c t  w i l l  be  f o r  i n s t rumen t  des ign ,  

development,  f a b r i c a t i o n s ,  assembly, t e s t ,  and q u a l i f i c a t i o n  

of hardware which i n c l u d e s  t h e  p ro to type  f l i g h t  model and one set  

Of bench t es t  and c a l i b r a t i o n  equipment and suppor t  s e r v i c e s .  

Two o p t i o n s  w i l l  be inc luded  i n  t h e  b a s i c  c o n t r a c t :  Option 

one w i l l  i n c l u d e  an  a d d i t i o n a l  f l i g h t  u n i t ,  an a d d i t i o n a l  se t  

of bench tes t  and c a l i b r a t i o n  equipment,  and suppor t  services. 

Option t w o  w i l l  i n c l u d e  t w o  a d d i t i o n a l  f l i g h t  u n i t s  and 

suppor t  services. 

- m o r e  - Mailed: 
February 25, 1977 
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The contract type will be cost-plus-award-fee. The 

contractor's proposed costs for the basic effort and options 

one and two, are approximately $27,500,000, $10,200,000 

and $16,000,000. Completion and delivery of the prototype 

flight model is expected during the last hal f  of 1980. 

The Thematic Mapper will be an advanced remote sensing 

instrument capable of providing improved measurement 

techniques for land resources management. Specifically, 

the instrument will contribute to improvements in fore- 

casting yields of all major crops, local crop productivity, 

agricultural land use, forest resources management and range 

management. Thematic Mapper data will also be useful for 

improvements in water resources management, land use mapping 

and mineral exploration. 

The accomplishment of these objectives requires making 

observations with repetitive temporal coverage and delivering 

information to appropriate users with improved spatial and 

spectral resolution and of suitable accuracy to permit 

assembling "thematic" maps at a 1:250,000 scale of a scene 

format of approximately 185 x 185 kilometers (115 x 115 miles) 

compared to 1:1,000,000 for  the present Landsat satellite . 

- more - 
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The ground resolution capability of the Thematic Mapper 

will be about 30 meters (100 feet) from an altitude of 

approximately 700 km ( 4 4 0  mi.) and will scan the Earth 

in six spectral bands. Landsats I and I1 have an 80 m 

(265 ft.) resolution and four spectral bands. 

The Thematic Mapper program will be managed by the 

Goddard Space Flight Center, Greenbelt, Md. 

TRW, Inc., of Redondo Beach, Calif. , also competed for 
this procurement. 

- end - 
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DOWN TO EARTH -- 
A WOMAN'S VIEW OF SPACE 

BY 

LILLIAN LEVY 

SOLAR ENERGY -- AN INAtJGUFtAL FIRST!  

(The f i rs t  o f  a two-part series on c o l l e c t i n g  energy  
from t h e  Sun f o r - h e a t i n g  purposes  on Earth) 

On Jan .  2 0 ,  1 9 7 7 ,  t h i s  n a t i o n ' s  3 9 t h  P t e s i d e n t ,  

Jimmy Carter ,  reviewed t h e  i n a u g u r a l  pa rade  from a s t a n d  

w i t h  a so l a r  h e a t i n g  system p r e p a t e d  under  t h e  d i r e c t i o n  

of D r .  S t a n  B a i l e y  and Dr. J i m  Craig from t h e  Department 

of Aerospace Engiheer ing  of Georgia f n 8 t i t u t e  of !WchndIogg's 

Col lege  o f  Engineer ing  i n  A t l a n t a .  

so la r  h e a t i n g ,  t h e  f i rs t  e v e r  undertaken t o  h e a t  a 

This exper iment  i n  

. ' P r e s i d e n t i a l  viewing stand, under sco res  P r e s i d e n t  Carter's 

keen i n t e r e s t  i n  e x p l o r i n g  and t e s t i n y  d i f f e r e n t  sources 

of energy  for  t h i s  n a t i o n ' s  growing needs ,  

more - 
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Did it work: and if so, how well? 

According to Bailey, the system worked, but not at 

its optimum level. 

"The system did supply solar energy to heat the 

Presidential inaugural stand," he said, "but its efficiency 

was hampered by unexpectedly severe and sustained cold 

weather as  well as by the constraints imposed by archi- 

tectural design of the stand and subsequent restrictions 

on the placement of the solar units for the system." 

Temperatures in the nation's capital on the day of 

the inauguration were unusually low, ranging from 20 to 3 3  

degrees F. In addition, the Presidential inaugural stand 

had openings at the corners about seven feet wide and nine 

feet high and the space above the glass front of the stand 

was open to the air. 

"AS a result," Bailey said, "wind and cold air could 

and did flow directly into the stand; and the system, in 

effect, was called upon to work to heat up the great out- 

doors as it invaded the semi-enclosed stand." 

- more - 



-3- 

O r i g i n a l l y  p o s i t i o n e d  t o  be a d j a c e n t  t o  t h e  s t a n d  

and a t  a n  a n g l e  t o  ge t  optimum Sun t h e  system and i t s  

solar  u n i t s  o r  col lectors  were moved t o  make way f o r  a 

s p e c i a l  White House mobile  u n i t .  As a r e s u l t ,  t h e  

collectors were p a r t i a l l y  shaded. 

"The c o l l e c t o r s  w i l l  n o t  ' t u r n  o n '  i f  t h e  Sun does 

n o t  s t r i k e  t h e  s e n s o r s , "  Ba i l ey  e x p l a i n e d .  "The move 

exposed t h e  system t o  shade from t h e  mobile  u n i t  and 

trees and,  as  a r e s u l t ,  i t s  e f f i c i e n c y  w a s  reduced by 

as much as 4 0  p e r  c e n t . "  

S o l a r  r a y s  d i d  s t r i k e  t h e  co l lec tors ,  however, and 

t h e  system c o l l e c t e d  enough energy  t o  h e a t  t h e  water 

f lowing  through t h i n  p i p e s  p l a c e d  back o f  t h e  seats  on 

t h e  viewing s t a n d .  Water c i r c u l a t e d  through t h e  so l a r  

collectors i n t o  t h e  s t a n d  w a s  h e a t e d  by solar  energy  and 

an a u x i l i a r y  backup, an  e lectr ic  w a t e r  heater, subsequen t ly  

w a s  used t o  b o o s t  t h e  t empera tu re  of t h e - w a t e r  i n  t h e  p i p e s  

t o  o v e r  1 8 0  deg rees  F. 

With s u n l i g h t  h i t t i n g  a l l  t h e  so la r  u n i t s ,  t h e r e  

would have been no need for t h e  a u x i l i a r y  system, B a i l e y  

s a i d .  I n c i d e n t a l l y ,  t h e  system for t h e  P r e s i d e n t i a l  

s t a n d  w a s  des igned  o n l y  t o  t a k e  t h e  c h i l l  o u t  of t h e  a i r  

and w a s  neve r  i n t e n d e d  t o  p rov ide  60 d e g r e e s  t o  70 

d e g r e e s  F. t empera tu res .  
. -  more - 
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An examinat ion  of t h e  solar u n i t s ,  before t h e  

P r e s i d e n t  and h i s  p a r t y  e n t e r e d  t h e  i n a u g u r a l  s t a n d ,  

showed t h a t  t h e r e  w a s  a good h e a t  f low.  

h o t  

area. Had t h e r e  been a l i n k a g e  w i t h  a f o r c e d  a i r  sys tem,  

t h e  h e a t  cou ld  have been d i s c h a r g e d  more e f f e c t i v e l y .  

The p i p e s  were 

and h e a t  f lowed from them to  t h e  nearby su r round ing  

"However, it shou ld  be made c lear  t h a t  t h e  so la r  

h e a t i n g  system d i d  work," B a i l e y  s a i d .  

Such a system has  p o t e n t i a l  f o r  use i n  way s t a t i o n s  

for  bus s t o p s ,  f o r  example, or fo r  h o t  w a t e r  systems 

and t h e  same collectors,  used  f o r  a n  e n c l o s e d  environment  

such as a home o r  o f f i c e  b u i l d i n g ,  would p r o v i d e  s u f f i c i e n t  

h e a t  and h o t  water for comfor t .  Indeed ,  s imi l a r  col lectors  

are used today  f o r  so la r  energy  systems t h a t  f u n c t i o n  

e f f e c t i v e l y  fo r  homes, o f f i c e s  and p u b l i c  b u i l d i n g s .  

The use  and cost  of such systems w i l l  be d i s c u s s e d  i n  

t h e  second and l a s t  a r t i c l e  o f  t h i s  two-part  series. 

-end- 

.. _. 
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LILLIAN LEVY 

REACHING FOR THE SUN 

( T h e  second of a two-part  series on c o l l e c t i n g  enerqy  
from the  Sun for  u s e  on E a r t h )  

The  cold .spell t h i s  past  month and t h e  shortages o f  

n a t u r a l  gas as well as  t h e  need to impdrt  fore ign  oil i n  

steadily larger amounts underscore?  t h e  n e c e s s i t y  f o r  t h i g  

n a t i o n  t o  develop  other energy  x'esouroes. One of the  most 

abundant and most v i s i b l e  i s  the  Sun and NASA is r e a c h i n g  

for  t h e  Sun t o  develop  solar  h e a t i n g  and c o a l i n g  systems 

for  r e s i d e n t i a l  and commercial use. 

At NASA's Marshall Space Flight Center  i n  H u n t s v i l l e ,  

A l a . ,  so lar  collectors have been developed from technology 

ga ined  from A p o L l o  and Skylab programs for which t h e  Sun 

was an  i m p o r t a n t  s o u r c e  of energy .  

- more - 
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A t  t h e  c e n t e r  t h e r e  i s  an  ongoing " S o l a r  House" 

p r o j e c t ,  i n  o p e r a t i o n  s i n c e  June  1 9 7 5 ,  and t h e  d a t a  and 

knowledge ga ined  from t h a t  p r o j e c t  i s  a v a i l a b l e  f o r  use  

by b u s i n e s s ?  and industry, as well as by other i n v e s t i g a t o r s  

from research c e n t e r s  and u n i v e r s i t i e s  now c o n c e n t r a t i n g  

on s o l a r  energy  for  home, commercial and even r e c r e a t i o n a l  

use .  

But one o f  t h e  major q u e s t i o n s  a b o u t  s o l a r  h e a t i n g  

and c o o l i n g ,  whether f o r  home, o f f i c e  or  r e c r e a t i o n ,  i s  

t h e  q u e s t i o n  o f  cost .  A r e  such sys tems economica l ly  

f e a s i b l e ?  D o  t hey  cost  more t h a n  conven t iona l  sys tems?  

The answer t o  b o t h  q u e s t i o n s  i s  " Y e s . "  They cos t  

c o n s i d e r a b l y  more, b u t  t h e y  a re  d e f i n i t e l y  economica l ly  

f eas ib l e ,  acco rd ing  t o  Dean Richard  W i l l i a m s  of Georgia  

I n s t i t u t e  of Technology 's  College of Eng inee r ing  i n  A t l a n t a .  

I n  s u p p o r t  of t h i s  judgment f o r  so la r  power? Dean 

W i l l i a m s  p o i n t s  t o  t h e  j u s t  completed Shenandoah Solar  

Community Cen te r  i n  A t l a n t a ,  G a . ,  a p r o j e c t  o f  h i s  co l lege ,  

funded by a F e d e r a l  g r a n t .  

The c e n t e r  encompasses 5 5 , 0 0 0  s q u a r e  fee t  and i t  i s  

heated 9 5  per c e n t  by so la r  energy .  Solar  power a l s o  

p rov ides  energy  f o r  a i r  c o n d i t i o n i n g  -- b u t  o n l y  up t o  6 4  

- more - p e r  c e n t .  



-3-  

An a u x i l i a r y  system provides t h e  backup needed f o r  

t h e  a i r  c o n d i t i o n i n g .  The o p e r a t i o n  of t h e  c e n t e r  i s  a 

real p l u s  f o r  so la r  power: b u t  t h e  cos t  a l so  i s  p l u s  -- 
p l u s  $ 7 0 0 , 0 0 0  o v e r  t h e  cost  of a conven t iona l  h e a t i n g  

and a i r  c o n d i t i o n i n g  system. 

However, under  a conven t iona l  system, t h e  cost  of 

f u e l  would be an  a d d i t i o n a l  $ 7 0 , 0 0 0  a n n u a l l y  a t  t h e  p r e s e n t  

p r i c e  of o i l .  And t h a t  can  go up. 

t h e  energy from t h e  Sun. That  means t h a t  i n  1 0  y e a r s ,  t h e  

so la r  system w i l l  have p a i d  f o r  i t se l f  and from then  on 

would p rov ide  h e a t i n g  and c o o l i n g  a t  p r a c t i c a l l y  no c o s t  

a t  a l l .  

There i s  no cost  for  

There is no q u e s t i o n  b u t  t h a t  a t  t h e  p r e s e n t  t i m e  

t h e  i n i t i a l  i nves tmen t  i n  so l a r  power is c o s t l y :  b u t  

t h e  p r e s e n t  h igh  p r i c e  f o r  solar  col lectors  and o t h e r  

a p p a r a t u s  needed t o  h a r n e s s  t h e  energy  of t h e  Sun 

u l t i m a t e l y  w i l l  be reduced a s  more and more col lectors  

and o t h e r  so la r  machinery 

Dean W i l l i a m s  p red ic ted .  

are develoPerl and used .  

- more - 

.. _. 
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The col lectors  used fo r  t h e  Cen te r ,  i n c i d e n b l l y ,  

are  covered w i t h  two l a y e r s  o f  g l a s s  t h a t  has l o w  i r o n  

c o n t e n t .  The lower l eve l  of i r o n  i n  t h e  g l a s s  makes it 

f a r  more t r a n s l u c e n t  and t h u s  improves t h e  e f f i c i e n c y  

of t h e  so la r  co l lec tors .  I n  f a c t ,  a c c o r d i n g  t o  Dean 

W i l l i a m s ,  t h e  co l lec tors  used t o  h e a t  t h e  Shenandoah 

Cen te r  can  p rov ide  h o t  water a t  1 4 0  d e g r e e s  F . ,  even when 

t h e  t empera tu re  o u t s i d e  i s  minus 30 d e g r e e s  F. 

Sun as  an  energy  s o u r c e ,  there i s  no c o s t  f o r  " f u e l . "  

and w i t h  t h e  

W e  shou ld  use  t h e  power of t h e  Sun as  much as  p o s s i b l e .  

Dean W i l l i a m s  believes -- e s p e c i a l l y  s i n c e  t h e  cos t  o f  

inves tment  i n  co l lec tors  and o t h e r  p a r t s  o f  a s o l a r  h e a t i n g  

and c o o l i n g  system i s  a one-time t h i n g .  NASA s t u d i e s  t e n d  

t o  s u p p o r t  h i s  endorsement of so la r  power. 

I f  you are a homeowner, i t  might  be w i s e  t o  t r y  u s i n g  

solar  power on a s m a l l  scale  f irst ,  pe rhaps  by i n s t a l l i n g  

a so la r  system j u s t  f o r  h o t  water. The f l a t - p l a t e  

col lectors  f o r  such a sys tem are  r e l a t i v e l y  l o w  i n  cost  

and are wor th  i n v e s t i g a t i n g .  

- end - 
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(editors Note: On Feb. 20, 1 9 6 2 ,  fokmel: Mercury 
Ast ronau t  John H. Glenn, now s e n i o r  U.S. S e n a t o r  
from Ohio, became the  f i r s t  Rmerican t o  o r b i t  Ea r th .  
I n  a broad-ranging  i n t e r v i e w  on t h e  15 th  a n n i v e r s a r y  
of his p ionee r  space  f i d e  i n  Merkury space c a p s u l e  
F r i e n d s h i p  7, he expres sed  h i s  views on space 
e x p l o z a t i o n r  a s s e s s i n g  i t s  p r e s e n t  p l a c e  and 
i n f l u e n c e  on o u r  society and i t s  p o t e n t i a l  for 
the  f u t u r e .  T h i s  is t h e  f i r s t  of a two-part  
series on t h a t  assessment: khich d i s c u s s  career 
o p p o r t u n i t i e s  as w e l l  a s  other by-products f r o m  
dur  nat ional .  space e f f o r t . )  

S ince  Feb. 20, 1 9 6 2 ,  when John H, Glenn became 

t h e  f i r s t  American t o  o r b i t  Ea r th ,  he has gone from space  

e x p l o r a t i o n  t o  a career i n  b u s i n e s s  and now is p o l i t i c a l l y  

active as t h e  s e n i o r  U.S. Sena to r  f r o m  O h i o .  

Though no l o n g e r  a p a r t i c i p a n t  i n  o u r  v e n t u r e s  i n  space, 

he is an interested arid bnfomed ob$erlel; with 'some vCry' 

d e € i n i t e  ideas abou t  e x p l o r a t i o n  i n  the v e r t i c a l  frontier 

and what it holds fo r  the f u t u r e  and these are r e v e a l e d  

i n  t h e  fo l lowing  i n t e r v i e w .  

- more - 
.. . 
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QUESTION: Much has  happened i n  space  and on E a r t h  

From and t o  you s i n c e  you o r b i t e d  E a r t h  15  y e a r s  ago.  

a career i n  space  e x p l o r a t i o n ,  you have gone t o  a 

p o l i t i c a l  career. 

careers i n  space  now? 

How do you view t h e  p o t e n t i a l  for  

GLENN: W e l l ,  I t h i n k  o u r  space  program has been 

s lowly  expanding i n t o  b roade r  o p p o r t u n i t i e s  for many 

v o c a t i o n s .  

p e r i o d  of p a y o f f s  f r o m  o u r  beginning  e f f o r t s  which 

c o n c e n t r a t e d  l a r g e l y  on l e a r n i n g  how t o  g e t  i n t o  space  

and t r a v e l  t h e r e .  B a s i c  r e s e a r c h  i s  t h e  r e a s o n  and 

o b j e c t i v e  for o u r  space  e f f o r t .  

t h a t  t h e  e x p l o r a t i o n  of space  was n o t  under taken  t o  a l l o w  

a f e w  guys and/or  g a l s ,  too,  one of t h e s e  d a y s ,  j u s t  t o  

go up and look around i n  t h e  space  environment .  And a s  

o u r  e f f o r t s  and p r o j e c t s  i n  space  c o n t i n u e ,  t h e r e  w i l l  

be e v e r  broader o p p o r t u n i t i e s  f o r  s p a c e - r e l a t e d  careers. 

W e  a r e  j u s t  beginning  t o  g e t  i n t o  t h e  t i m e  

I t  should  be unders tood  

Why? 

The r eason  i s  t h a t  f o r  eve ry  pe r son  on a space  f l i g h t  

i nvo lved  i n  a s p e c i a l  r e s e a r c h  p r o j e c t ,  t h e r e  are t h e  many, 

many people  on  t h e  ground needed for  support--and n o t  j u s t  

t o  launch  and r e t r i e v e  p a s s e n g e r s  and payloads--but  t o  p u t  

t o  use  a l l  t h e  d a t a  g a t h e r e d  from space  expe r imen t s .  

- more - 
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W e  w i l l  need l i t e r a l l y  hundreds m o r e  s c i e n t i s t s ,  

t e c h n i c i a n s ,  programmers, a n a l y s t s  i n  a l l  f i e l d s  t o  

p u t  t o  c o n s t r u c t i v e  use a l l  t h e  d a t a  from s p a c e .  

QUESTION: What k i n d  of b a s i c  r e s e a r c h  are you 

t a l k i n g  about?  

GLENN: I ' m  t a l k i n g  abou t  b a s i c a l l y  three d i f f e r e n t  

areas o f  research. 

F i r s t ,  t h e r e  i s  energy  r e s e a r c h .  V i r t u a l l y  a l l  o u r  

energy  comes o r i g i n a l l y  from t h e  Sun. I f ,  as a r e s u l t  

of r e s e a r c h  and t r a v e l  i n  s p a c e ,  w e  can l e a r n  how b e s t  

t o  c o l l e c t  and d i r e c t  s u n l i g h t  f o r  o u r  energy  needs on  

E a r t h ,  w e  w i l l  have tapped  an  u n l i m i t e d  and c l e a n  s o u r c e  

t h a t  w i l l  make u s  independent  of o ther  s o u r c e s .  

Looking i n  a n o t h e r  d i r e c t i o n ,  back t o  E a r t h ,  t h e  

E a r t h  r e s o u r c e s  a n a l y s i s  program, p rov ided  by Landsa t  

s a t e l l i t e s ,  i s  probably  t h e  b r o a d e s t  gauge of a l l  space  

research. 

- m o r e  - 



-4- 

Through t h i s  e f f o r t ,  w e  are  l e a r n i n g  f a n t a s t i c  

t h i n g s  a b o u t  o u r  own E a r t h .  I t  e n a b l e s  us  t o  m o n i t o r  

c r o p s ,  d i s c o v e r  new mine ra l  d e p o s i t s  such a s  copper  o u t  

West and o i l  domes i n  South America and ,  v i a  s a t e l l i t e ,  

w e  are f i n d i n g  water s o u r c e s  i n  t h e  d rough t  s t r i c k e n  

Sahe l  r e g i o n  o f  Afr ica  as  w e l l  a s  mon i to r ing  p o l l u t i o n .  

I should  a l so  mention space  communications,weather s a t e l l i t e s  

and o t h e r  s c i e n t i f i c  s a t e l l i t e s  t h a t  are p r o v i d i n g  d a t a  

abou t  o u r  atmosphere and environment .  

The t h i r d  area has  t o  do w i t h  what happens t o  t h e  

human body i n  t h e  g r a v i t y  f r e e  environment  o f  space .  

W e  have whole new approaches  t o  c a n c e r  s t u d i e s ,  h igh  

and low blood p r e s s u r e  and c a r d i o v a s c u l a r  problems.  N e w  

i n s i q h t s  t o  problems i n  t h o s e  a r e a s  have come o u t  o f  t h e  

space  program. 

So it has  been ve ry  v a l u a b l e  i n  t h o s e  t h r e e  p a r t i c u l a r  

areas: (1) l ook ing  o u t  t o  t h e  Sun for knowledge abou t  

energy  t h a t  can be u t i l i z e d  here on E q r t h ;  ( 2 )  t h e  a n a l y s i s  

of E a r t h ' s  r e s o u r c e s  through t h e  Landsa t  s a t e l l i t e s ;  and 

( 3 )  t h e  medica l  a s p e c t s  of space .  

I 

QUESTION: I n  your  remarks a b o u t  t h e  medica l  a s p e c t s  

of space  r e s e a r c h ,  you mentioned t h a t  human v e n t u r e s  i n t o  

space  may have provided  i n s i g h t s  i n t o  c a n c e r .  Could you 

e l a b o r a t e  on t h a t ?  - more - 
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GLENN: I understand that the National Institutes of 

Hea l th  has  had some programs look ing  i n t o  t h i s .  You see, 

w e  d o n ' t  know what t r i g g e r s  t h e  body ' s  changing c e l l  

rep len ishment  program. I n  s p a c e ,  w e  d i s c o v e r e d  t h a t  t h e  

whole b lood  supply  of  t h e  human body--the amount of  blood-- 

w a s  a l t e r e d  d r a s t i c a l l y  a f t e r  people  g e t  beyond a four-day 

p e r i o d  i n  space .  

Apparent ly  t h e  body senses t h a t  it no l o n g e r  needs  

t h e  same blood supply  i n  t h e  w e i g h t l e s s  space  environment  

t h a t  it needs h e r e  i n  t h e  one g q r a v i t y  environment  of E a r t h .  

W e  are a p r o d u c t  of  t h a t  f o r c e ,  one  t h a t  w a s  t aken  f o r  

g r a n t e d  u n t i l  w e  w e r e  able t o  escape  t h i s  force by e n t r y  

i n t o  space  and it i s  worth n o t i n g  t h a t  even a s  r e c e n t l y  

a s  1 9 6 5  t h e  t e r m  " w e i g h t l e s s n e s s "  cou ld  n o t  be found i n  

any medica l  tex tbook!  But w e i g h t l e s s n e s s  i s  a c o n d i t i o n  

of space  and,  i n  a d a p t i n q  t o  t h i s  new c o n d i t i o n .  tes ts  

show t h a t  t h e  body a d j u s t s  by s t o p p i n g  t h e  fo rma t ion  o f  

new blood ce l l s .  

Why does  t h i s  occu r?  Probably  because  i n  w e i g h t l e s s n e s s  

blood does n o t  pool  i n  t h e  l e g s  and abdomen a s  o c c u r s  on  

E a r t h .  I n  a d a p t i n g  t o  t h a t  f a c t  of space l i v i n g ,  some 

mechanism i n  t h e  body t u r n s  c e l l  r ep len i shmen t  o f f .  I f  

w e  can i d e n t i f y  t h i s  mechanism, w e  may be a b l e  t o  f i n d  

ways t o  t u r n  o f f  t h e  runaway c e l l  s t r u c t u r e  t h a t  i s  c a n c e r .  

Th i s  i s  what t h e  N I H  r e s e a r c h e r s  are  i n v e s t i g a t i n g .  

- more - 
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Space e x p l o r a t i o n ,  as I s a i d  ea r l i e r ,  i s  fundamenta l ly  

a vast  program of basic research--a search fo r  knowledge: 

and whi le  I have s t r e s s e d  only t h r e e  research f i e l d s ,  t h e r e  

are many o t h e r s .  And perhaps  i t  would be u s e f u l  t o  go 

i n t o  some of t h e s e .  

( I n  t h e  n e x t  and l a s t  p a r t  of t h i s  two-par t  a n n i v e r s a r y  

i n t e r v i e w ,  Sen. John H.  Glenn t a l k s  about t h e  ro l e  of 

space  s a t e l l i t e s  for e d u c a t i o n ,  women i n  space  and t h e  

f u t u r e .  ) 

-end- 
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(Editbrs note: On Feb. 20, 1 9 6 2 ,  former Mercury 
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15th anniversary bf h i s  @itmeek space ride i n  
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In 3t broad-tanging interview bn the  

Haw doe6 John H .  Glennr now the Senidr U.S. Senator 

fram Ohio and the f irs t  American to orbit Earth, assess 

t h i s  nation's prsgzam of space exploration on the 

15th annivergihry of h i s  hiototy-making mission? 

"lt is," he m i d ,  "a fundamental and valuable search 

€or knowledge wharse b e n e f i t s ,  large though they already 
are', will be even greater i n  the future." 

- more - 



-2- 

Among t h o s e  b e n e f i t s  are s p a c e - r e l a t e d  career oppor- 

t u n i t i e s  for which e d u c a t i o n  i s  e s s e n t i a l .  But w h i l e  

d a t a  and knowledge ga ined  from space  s p u r  t h e  need f o r  

m o r e  and be t te r  e d u c a t i o n ,  space  technology,  as Sena to r  

Glenn observed  i n  t h e  fo l lowing  i n t e r v i e w ,  i s  making i t  

p o s s i b l e  t o  b r i n g  t h a t  needed e d u c a t i o n  t o  remote r e g i o n s  

on E a r t h  where l i t e r a c y  i s  t h e  e x c e p t i o n  r a t h e r  t h a n  t h e  

r u l e .  

QUESTION: Among t h e  o p p o r t u n i t i e s  from space  t e c h -  

nology,  t h e r e  i s  one t h a t  you h a v e n ' t  mentioned y e t .  I 

refer  t o  better e d u c a t i o n  u s i n g  space  s a t e l l i t e s .  

GLENN: W e  h a v e n ' t  even s c r a t c h e d  t h e  s u r f a c e  y e t  

of w h a t  can  be done i n  t h a t  regard.  I t h i n k  t h e  b i g g e s t  

p r o j e c t  t r ied  so f a r  i n  e d u c a t i o n  v i a  s a t e l l i t e  h a s  been 

w i t h  I n d i a .  

I n d i a  neve r  h a s  had a na t ionwide  s c h o o l  system. S o  

what w e  d i d ,  i n  c o o p e r a t i o n  w i t h  I n d i a ,  was t o  deve lop  a 

whole e d u c a t i o n a l  program and t h e  means f o r  g e t t i n g  i t  

t o  a l l  o f  I n d i a  over a p e r i o d  o f  y e a r s .  W e  p u t  up a 

s a t e l l i t e  i n  synchronous o r b i t  w i t h  E a r t h ,  parked f i r s t  

over t he  Gal lapagos I s l a n d s  i n  t h e  P a c i f i c  w h e r e  i t  w a s  

used e x p e r i m e n t a l l y  t o  b r i n g  e d u c a t i o n a l  programs i n t o  

some of t h e  m o s t  remote areas of Appalachia ,  t h e  Rocky 

Mountains and A l a s k a ,  j u s t  t o  see h o w  i t  w o r k e d .  

- more - 
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Using o n l y  one ground t r a n s m i s s i o n  s t a t i o n ,  l i n k e d  to  

t h e  s a t e l l i t e ,  i n s t r u c t i o n  and l e c t u r e s  were s e n t  t o  TV 

receivers d i r e c t l y - - n o t  th rough any TV program o r  network-- 

b u t  th rough d i r e c t  l i n k a g e  w i t h  a TV set on t h e  ground. 

The exper iment  w a s  a s u c c e s s .  

The s a t e l l i t e  w a s  redirected by s i g n a l s  from t h e  

ground t o  a p o s i t i o n  t o  beam programs t o  I n d i a .  I n  

I n d i a ,  TV sets w e r e  p u t  up a t  d e s i g n a t e d  p l a c e s  a l l  o v e r  

t h e  coun t ry  i n  v a r i o u s  communities.  I n  each  community, 

t h e  se t  w a s  t h e  e d u c a t i o n a l  c e n t e r .  From a n a t i o n a l  . 

c e n t r a l  e d u c a t i o n  s y s t e m ,  i n s t r u c t i o n  w a s  s e n t  t o  a l l  

d e s i g n a t e d  community e d u c a t i o n  centers  i n  I n d i a  a t  one 

t i m e .  

There are a l o t  of p r a c t i c a l  u s e s  t o  be made of t h i s  

k i n d  of s a t e l l i t e  u s i n g  l i n k a g e  w i t h  many i n d i v i d u a l  

ground communication c e n t e r s .  W e  are o n l y  j u s t  beg inn ing  

t o  use  such  sys tems and t o  a p p r e c i a t e  t h e  v a l u e  of such  

technology.  

QUESTION: Looking ahead t o  1 9 9 2 ,  t h e  30th a n n i v e r s a r y  

of your  o r b i t a l  f l i g h t ,  do you f o r e s e e  t h e  beginning  of 

c o l o n i e s  i n  space?  

- more - 
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GhENN: I knew i t ' s  popular to s a y t  "Yes,  we should 

go o u t  and c o l o n i z e  t h e  Moonr estabiish Colonies in space;" 

but I don ' t  really t;hink i t s  going t o  happen... .noC i n  

t h a t  time p e r i o d .  

QUESTION 8 Why? 

GLENN: Spece t r a v e l  an6  b u i l d i n g  fog space s t i l l  i s  

extremely expenqive. Howeverr there is or)$ t h i n g  that c o u l d  

a l t e r  any p r e d i c t i o n  about space and t h a t  i s  a new energy  

source .  This is a development t h a t  I am sure w i l l  come 

a l o n g  sometime. The q u e s t i o n  is wheq. But X am sw~f that 

w e  will find new enerqv s o u r c e s  qnd new ways o f  u s i n g  them 

a@ we have thraughouf human history, Each neQ development 

h w  enlarged aur Capabilities w i t h  respect ta where we r;an 

go and what we can  do. 

QUESTION: What o t h e r  obstacles a m  t h e r e  t o  early 

colonization 0 5  space? 

GLENN: S c i e n t i s t s  have talked f o r  years about the 

nature o f  gravi ty  and g x a v i t g t i o n a l  f i e l d s ,  Overmming 

grav i ty  for $pace flight by present mean8 i s  costly. 
what if we can  l e a r n  to somehow negate! g r a v i t a t i o m l  fields 

Qr control their i n f l u e n c e  on a p a r t i c u l a r  body such as  a 

s p a c e c r a f t ?  

But 

- more - 



-5- 

There may be a way t o  p l a y  one g r a v i t a t i o n a l  f i e l d  

o f f  a g a i n s t  a n o t h e r  and do it w i t h o u t  t h e  huge e x p e n d i t u r e  

o f  t h e  thousands  o f  t o n s  o f  f u e l  t h a t  now must be c a r r i e d  

a long .  I f  t h i s  can be done, t h e r e ' s  no l i m i t  t o  where  w e  

can go and w h a t  w e  can do i n  space - -co lon iz ing ,  manufac tu r ing ,  

any th ing .  But u n l e s s  w e  f i n d  ways t o  overcome g r a v i t y  

i n e x p e n s i v e l y ,  pe rhaps  w i t h  an  inexpens ive  new energy  s o u r c e ,  

w e  w i l l  see a s t e a d y  development i n  space  e x p l o r a t i o n ;  b u t  

it w i l l  be  slow. A l s o ,  t h e  number of people  who can go 

i n t o  space  w i l l  be  l i m i t e d  so long  as w e  must depend upon 

p r e s e n t  c o s t l y  means of p r o p u l s i o n .  The purpose o f  such  

t rave l  probably  w i l l  be l i m i t e d  as w e l l  t o  such b a s i c  

research as  w e ' r e  g e a r i n g  up f o r  now w i t h  t h e  Space S h u t t l e  

and t h e  o r b i t i n g  space  s t a t i o n  l a t e r  on--probably i n  t h e  

l a t e  1980s. 

QUESTION: Having been i n  space ,  would you Say i t ' s  

a n i c e  p l a c e  t o  v i s i t ;  b u t  you 'd  r a t h e r  l i v e  here? 

GLENN: Well, i f  you go ,  you are d e f i n i t e l y  i n t e r e s t e d  

i n  making each  v i s i t  a two-way t r ip - -up  and back,  of c o u r s e .  

I guess  eve ry  p l a c e  has i t s  own a t t r a c t i o n s .  L iv ing  h e r e  

on E a r t h ,  i t ' s  n i c e  t o  go i n t o  s p a c e ,  j u s t  as i t ' s  n i c e  

t o  go on t r i p s  t o  d i f f e r e n t  p a r t s  of E a r t h  and r e t u r n  

home. And l i k e  a l l  t r a v e l ,  whether  on E a r t h  or i n  s p a c e ,  

i t ' s  a l e a r n i n g  e x p e r i e n c e .  

- more - 
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Of cour se ,  space t r a v e l  i s  unusual  and s t i l l  rare. 

We're s t i l l  r e a l l y  l e a r n i n g  how t o  t r a v e l  t h e r e  and,  i n  

t h a t  c o n t e x t ,  space t r a v e l  i t s e l f ,  as  a b a s i c  r e s e a r c h  

expe r i ence ,  i s  i n  i t s  in fancy .  And a s  i s  t h e  case w i t h  

a l l  basic research, no one can r e a l l y  p r e d i c t  what t h e  

u l t i m a t e  outcome w i l l  be. I f  you knew t h e  answers b e f o r e  

you s ta r ted  o u t ,  there would be no need t o  go. 

J u s t  a s  t h e  voyage of  Columbus opened up whole new 

avenues f o r  t h e  whole human race, so I b e l i e v e  w i l l  o u r  

e f f o r t s  i n  space .  New knowledge o f t e n  must w a i t  y e a r s  

before it can be a p p l i e d  t o  advance t h e  human c o n d i t i o n .  

T h a t ' s  what makes research so e x c i t i n g  and I a m  c e r t a i n  

t h a t  space  o f f e r s  probably t h e  g r e a t e s t  p o t e n t i a l  f o r  

l e a r n i n g  new t h i n g s .  

QUESTION: I n  t h e s e  p ionee r  days of space  e x p l o r a t i o n ,  

women, as you know, have t o  a l a r g e  degree been excluded-- 

even from research. 

GLENN: I wouldn ' t  say  excluded.  'I would s a y  l i m i t e d  

i n  that t h e  required qualifications, cer tainly for  space 

t r a v e l ,  have been a l i m i t i n g  f a c t o r .  

- more - 
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I n  s p a c e c r a f t ,  up till now, w e  have t r i e d  t o  f i l l  

t h o s e  ve ry  v a l u a b l e  seats w i t h  t h o s e  who had t h e  best 

q u a l i f i c a t i o n s  t o  go. I t  so happened t h a t  w e  had men 

who w e r e  be t te r  q u a l i f i e d  p h y s i c i s t s  o r  geologis t s  or 

p i l o t s  and I t h i n k  it i s  u n f o r t u n a t e  t h a t  i t  developed 

t h a t  way. I t h i n k  w e  w i l l  have women t r a v e l i n g  i n  space ;  

b u t  when t h e y  do i t  w i l l  be on t h e  basis  o f  be ing  t h e  

best q u a l i f i e d  among t h e  a p p l i c a n t s .  I t h i n k  i n  t h e  

s e l e c t i o n  program eve ry  e f f o r t  w a s  made t o  d e f i n e  t h e  

q u a l i f i c a t i o n s  f o r  s e l e c t i o n .  Perhaps t h e r e  were women 

who were bet ter  q u a l i f i e d  i n  geology o r  p h y s i c s  o r  astronomy,  

b u t  t h e y  d i d n ' t  app ly  f o r  t h e  program. 

I t h i n k  o f  t h e  peop le  who wanted t o  go and who w e r e  

ava i lab le  when NASA w a s  choosing p i l o t  o r  s c i e n t i s t -  

a s t r o n a u t s ,  t h e  b e s t  w e r e  chosen.  I f  I w e r e  go ing  i n t o  

space  tomorrow and I f e l t  t h e r e  was someone b e t t e r  q u a l i f i e d  

t o  f i l l  t h e  sea t  ava i lab le  i n  t h e  s p a c e c r a f t ,  i t  w o u l d n ' t  

make a b i t  o f  d i f f e r e n c e  t o  m e  i f  t h a t  person  were male o r  

female as l ong  a s  w e  w e r e  go ing  t o  b r i n g  back t h e  best 

in fo rma t ion  by p u t t i n g  t h a t  pe r son  i n  t h a t  seat .  

QUESTION: Q u i t e  a p a r t  from women i n  space  t r a v e l ,  

s t a t i s t i c s  show t h a t  t h e  ro le  of women, even i n  ground- 

based r e s e a r c h  f o r  space ,  i s  ve ry  l i m i t e d ,  especial lv  a t  

h i g h  leve ls .  Would you comment on t h a t ?  

- more - 
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GLENN: T h a t ' s  something t o  be c o n s i d e r e d  and c o r r e c t e d .  

QUESTION: The o t h e r  day ,  I came across t h i s  q u o t a t i o n  

from P l a t o .  H e  s a i d :  "Nothing can be more a b s u r d  t h a n  t h e  

p r a c t i c e  which  p r e v a i l s  i n  o u r  coun t ry  of men and women 

n o t  f o l l o w i n g  t h e  same p u r s u i t s  w i t h  a l l  t h e i r  s t r e n g t h  

and w i t h  one mind: f o r  t h u s  t h e  s t a t e ,  i n s t e a d  of be ing  a 

whole,  i s  reduced  t o  a h a l f . "  Would you a g r e e  wi th  t h a t  

s t a t e m e n t ?  

GLENN: I want a l l  f i e l d s  t o  be a s  open t o  women as  

t h e y  are  t o  men; b u t  I d o n ' t  know t h a t  w e  w i l l  e v e r  have 

t h e  number o f  women invo lved  i n  careers o u t s i d e  t h e  home 

t h a t  w e  have men. There are  women, too,  who c o n s i d e r  

homemaking a career and i n  my judgment t h a t ' s  a s  i m p o r t a n t  

as  go ing  o u t  i n t o  space  and  b e i n g  a s c i e n t i s t  o r  p o l i t i c i a n  

o r  a n y t h i n g  e lse .  Being a w i f e  and mother ,  runn ing  a home 

w e l l ,  i s  an  i m p o r t a n t  job,  too,  t h a t  r e q u i r e s  c o n s i d e r a b l e  

e x e c u t i v e  a b i l i t y  and manage r i a l  s k i l l s .  But I a g r e e  

t h a t  o p p o r t u n i t i e s  f o r  women shou ld  be as  u n l i m i t e d  as  

space  whatever  t h e i r  career c h o i c e s ;  and t h e  o n l y  q u e s t i o n  

should  be--for men o r  women--the mat ter  of a b i l i t y  and 

q u a l i f i c a t i o n s .  

-end- 

" *  




